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RY FINRAKCIAL

Home > Products » Equipment

EQUIPMENT

» Agricultural Tractors
& Cold Planers

w Forest Machines

» Harvesters

2 Knuckieboom Loaders

* Articulated Trucks
* Combines

* Forwarders

» Hydraulic Excavators
* Material Handlers

» Off Highway Tractors » Off Highway Trucks
. =Pipelayers »Road Reclaimers
. % Skid Steer Loaders » Skidders

= Telehandlers
=« Wheel Loaders

SCRAPERSP

*621F

®Track Loaders
» Wheel Tractors

SYRTR MOBiE:

» Backhoe |Loaders
* Compactors
®Front Shovels

» Integrated Toolcarriers
* Motor Graders

* Paving Equipment

% Scrapers

= Soll Stabilizers

2 Track-Type Tractors

> SPERBATIONG

FEATERER X BENENTS: [ Select--

Product Overview

Cat scraper bowl design
combined with
hydraulic ejection
-provides fast cycle
times for high

productivity.
Rée fdﬁtés: onstructmn,
Heavy Construction
Engine
Engine Model 3406C
Net Power 246 kW (330 hp)

Gross Power
Flywhee| Power
Scraper Bowl

Heaped Capacity, SAE Rated
Rated Payload

& BALKTOTRR

259 kW (347 hp)
246 kW (330 hp)

15.3 m3 (20 yd3)
21800 kg (48000 Ib)

Page 1 of |

HOME | CAT RENTAL | CAT FINANCIAL | CAT MERCHANDISE § SITEMAP | INDUSTRY SOLUTIONS | PRODUCTS | SERVICES | ABOUT CAT

© Caterpillar All Rights Reserved.  Legal Notice  Privacy Policy
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CATERPILLI

_sammsm

= Agriculturat Tractors * Articulated Trucks % Backhoe Loaders
% Cold Planers » Combines * Compactors
% Forest Machines ®» Forwarders »Front Shovels

# Harvesters % Hydraulic Excavators = Integrated Tooclcarvlers

% Knuckleboom Loaders » Material Handlers » Motor Graders

= Off Highway Tractors = Off Highway Trucks ® Paving Equipment

# Pipelayers # Road Recialmers % Scrapers

= Skid Steer Loaders * Skidders = Soll Stabilizers

w Telehandiers »Track Loaders % Track-Type Tractors

® Whee! Loaders *Wheel Tractors

SCRAPERSW
> 621F TR MOIRE: |621F _______ i
> SPELIIDRTRING FEETURER X SENETS: [-— Select--

Detailed Specifications

Engine

Engine Model 3406C

Net Power 246 kW (330 hp)
Gross Power 259 kW (347 hp)
Fiywheel Power 246 kW (330 hp)
Caterpillar Net Power 246 kW (330 hp)
ISO 9249 246 kW (330 hp)
EEC 80/1269 : 246 kW (330 hp)
SAE 11349 244 kW (327 hp)
DIN 70020 342PS

Bore 137 mm (5.4 in)
Stroke 165 mm (6.5 in)
Displacement 14.6 L (B93 in3)
Scraper Bowl

Heaped Capacity, SAE Rated 15.3 m? (20 yd®)
Rated Payload 21800 kg (48000 Ib)
Struck Capacity, SAE Rated 10.7 m3 (14 yd?)
Maximum Depth of Cut 333 mm (13.08 in)
Width of Cut, QCutside Router Bits 3023 mm (8.92 in)
Maximum Ground Clearance 522 mm (18 in)

..Jequipment_proddetail_overview.cgi?type=specifications& subfamilyid=315&subfamily=Singl 0/11/2000
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Thickness of Optional Cutting Edge 29 mm (1.14 in)
Maximum Hydraulic Penetration Force 150.4 kN (33840 Ib)
Maximum Depth of Spread 522 mm (20.6 in)
Apron Opening 1780 mm (70 in)
Apron Closure Force 107 kN (24075 Ib)
Weights
Total Shipping Weight 31591 kg (69658 Ib)
Tractor Shipping Weight 21743 kg (47943 Ib)
Scraper Shipping Weight 9848 kg (21715 1b)
Total Operating Weight 32085 kg (70715 Ib)
Front Axie Weight 21818 kg (48109 Ib)
Rear Axle We|ght o - 10267 kg (22628 1b)
& - Loaded Total Weight 53860 kg (118707 1) I
Loaded Front Axle Weight 28546 kg (62915 Ib)
Loaded Rear Axle Weight 25314 kg (55792 Ib)
Dimensions
Overail Machine Width 3454 mm (11.33 ft)
Cab Width 2972 mm (9.75 ft)
Width to Center of Rear Tires 2210 mm (7.25 ft)
Wldth to Inside of Bowi 2946 mm (9.67 ft)
<__Width to Outsmle of Tires 3048 mm (10 fty -
Overall Shlpplng He:ght 3353 mm (11 ft)
Height to Top of Cab 3378 mm (33.08 ft)
Height to Bottom of Rim 559 mm (1.83 ft)
Length to Front of Machine from Front 3175 mm (10.42 ft)
Axle
Width from Center of Rim to Outside of 432 mm (1.42 ft)
Rim
Maximum Scraper Blade Helght 533 mm (1.75 ft)
 Wheelbase B £ 7= X, [} 1P £ .o e
Overall Machine Length 12878 mm (42.25 ft)
Length to Rear of Machine from Rear 2159 mm (7.08 ft)
Axle
Fransmission
1 Forward 5 kph (3.1 mph)
2 Forward 9 kph (5.6 mph)
3 Forward 11.4 kph (7.1 mph)
4 Forward 15.4 kph (9.6 mph)
5 Forward 20.8 kph (12.9 mph)
6 Forward 28.2 kph (17.5 mph)

_../equipment _proddetail_oVerview‘cgi?type‘—*speciﬁcations&subfami]yid=315&subfamily=Sin 10/11/2¢00
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7 Forward
8 Forward
Reverse
Steering

Width Required for Curb-to-Curb 180
Degree Turn

Steering Angle - Right
Steering Angle - Left
Hydraulic Output

Ground-Driven Secondary Steering
System

Service Refill Capacities
Fuel Tank

Crankcase
Transmission
Differentiai

Final Drive {each side}
Cooling System
Hydraulic Reservoir
Wheel Coolant {each)
Hydraulics

Bowl Cylinder Bore
Bow! Cylinder Stroke
Apron Cylinder Bore
Apron Cylinder Stroke
Eiector Cylinder Bore
Ejector Cylinder Stroke
Steering Circuit
Scraper Circuit

Cushion Hitch Circuit

Optional Supplemental Steering Circuit
Relief Valve Setting - Steering Circuit

Page 3 of 3

38 kph (23.6 mph)
51.3 kph (31.9 mph)
9.2 kph (5.7 mph)

10.9 m (35.75 ft)

90 Degrees
85 Degrees
197 /min (52 gal/min)

150 L/min {39.9
gal/min)

530 L (140 Gal)
36 L (9.5 Gal)
72 L (19 Gal)
163 L (43 Gal)
19 L (5 Gal)

83 L (22 Gal)
140 L (37 Gal)
45 L (12 Gal)

152 mm (6 in)

813 mm (32 in)

184 mm (7.25 in)

600 mm (24 in)

165 mm (6.5 in)

1549 mm (61 in)

197 L/min (52 gal/min)

284 1/min (65.5
gal/min)

35.5 L/min (9.7
gal/min)

140 L/min {37 gal/min)
15500 kPa (2250 PSI)

Relief Vaive Setting - Implement Circuit 14.8 kPa (2150 PSI)

+ BARKTOTRR
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STABILITY ANALYSIS OF 2:1 SLOPES

U.S. Steel CAMU — Gary, Indiana

Montgomery Watson Harza
9 October 2000

Model]
] Factor
Run Trial Description Soil ) of Comments
j Reinforcement Analysis Safety
Filt Cut
¢ cld c
Analyses completed with the U.S. Department of Transportation, Federal Highway Administration’s Reinforced Soil Slope (RSS) computer program.
F1 a Full slope; no surcharge 27° 04930° O none circular 1.021 | Surficial failures; Error
message RC11; left failure
initiation limit of 170
“ b “ ” “ “ “ 1.020 | left failure initiation limit of
200; program terminated but
with no error messages
“ c “ n “ ¥ " 1.020 | left failure initiation limit of
201; analysis completed, no
errors
F2 - « ” 35 0 “ “ 1.020 | Surficial failures
F3 - Full slope; no surcharge; 2 ft " 30° 0 “ “ 1.125 | Slightly deeper surficial failure
thick zone of 200 psf cohesion
along slope face
F4 _ 13 hi 350 0 “ o 1‘ 126 13
F5 a Full slope; no surcharge “ 30° 0 “ sliding 1.611 { sliding block check
block
51 a Top stope only, H = 25 ft; no " " Design circular 1.30 Reinforcement strength and
surcharge; Simple mode}, no reinforcement & sliding layer lengths defined
GCL block '
1009001. MW Page 1 of 5 Stability Analyses, U.8. Steel CAMU
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Model
, Factor
Run Trial Description Soil _ of Comments
] Reinforcement Analysis Safety
Fill Cut
c|¢
52 a S1 case but with reinforcement « ” 5 layers “ 1.315 | Simple refinement of
refined; Simple model, no T, = 1000 pif reinforcement
GCL L=49t0 15t
Fo6 b Full slope; no surcharge; “ ” 7 layers; 3 @ “ [.316 | Practical reinforcement
reinforcement refined T, = 1000 plf strengths and [engths
4 @T,, =500plf
L=50t20ft
F7 a “ 3 350 “ “w 1 .467 [13
F8 a Full slope; 500 psf surcharge “ 30° “ * 1.314 “
3 foot off slope crest
F9 a Full slope; 1000 psf surcharge “ ” “ “ 1.287 “
5 foot off slope crest
F10 a Full slope; 1000 psf surcharge “ ” « « 1.272 «
2 foot off slope crest
Fii a Full slope; 1000 psf surcharge «“ » Increase length “ 1.277 | Increase Layer #4 1. to 35 ft
2 foot off slope crest of 1 layer circular | from 20 ft
F11 b “ ” “ Increased “ 1.289 | Increased Layer #4 strength to
strength of 1 circular | 1000 pif from 500 plf
layer
F11 c “ " “ Increased “ 1.292 | Increased Layers #4 & #5
strength of 2 circular | strength to 1000 plf from 500
layers plf; failure now passes behind
Layer # 5
1009001. MW Page 2 of 5 Stability Analyses, U.S. Steel CAMU
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Model
] Factor
Run Trial Pescription Soil Reint Analvei of Comments
emiorcement alysis
Fill Cut Safety
c|¢
Fi1 d “ » “ Increase length “ 1.302 | Increase length of Layer ¥ 5 to
of Layer #5 circular
T1 a Top - fill - portion of slope “ » per F11 layout “ 1.370 | Block sliding not completed,
only, with GCL modeled, circular | error messages
1000 psf surcharge
T1 b “ “ “ “ “ 1.348 | Revise trial failure surface
circular | generation data
1.087
sliding
T1 ¢ Top - fill - portion of slope “ “ “ “ 1.444
only, with GCL modeled, 500 circular
psf surcharge 1.206
sliding
T1 d “ “ " Increase lengths « 1.444 | Increase Layer #3 and #4
circular } lengths to 50 ft from 35 ft
1.206
sliding
T1 e “ “ “. Increase “ 1.583 Double strength, to 2000 plf,
strengths circular | of Layers #1 - #3.
1.206 | Demonstrates that RSS sliding
sliding | block analysis does not
incorporate reinforcement
resistance,
M) 1009001 MW Page 3 of 5 Stability Analyses, U.S, Steel CAMU
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Model
i Factor
Run Trial Description Soil Reiaf Acal of Comments
einforcement nalysis
Fill Cut d Safety
c|d
T1 f “ “ “ “ circular: 1.444 | Reinforcement per Tlc Run;
sliding @ Increased Layer #1 length to
base: 2.153 75 feet from 50 feet
mid level
sliding: 1.185
T1 g “ “ “ “ circular: 1.444 | Decrease Layer #1 to 60 feet;
sliding @ increase Layer #3 to 50 feet
base: 1.726
mid level
sliding: 2.192
T1 h Revised pullout factors * * “ circular: 1.444 | no change on results
shiding @
base: 1.726
mid level
stiding: 2.192
F12 a Run F11 with reinforcement “ “ “ circular: 1.302 | Layer #1 length = 60 feet;
lengths per Tlh slidinig @ : Layer #3 length = 50 feet
base: 1.676
middle Q_
sliding: 1.593
top level
sliding: 1.699
1009001. MW Page 4 of 5 Stability Analyses, U.S. Steel CAMU
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FOLLOWING ANALYSES WERE PERFORMED AS A CHECK ON RSS RESULTS.
Analyses completed with the Tensar Earth Technologies TENSLOI computer program.
Model
. Factor
Run Trial Description Soil Reinf An vsi of Comments
emnforcement alysis
Fill Cut Y Safety
c|¢ c

Fi2 a Same as F12 with RSS “ » “ circular 1.41

analysis, except w/o surcharge

and with 2 ft zone of cohesive

s0il at face
Fi2 b Same as F12, except w/o “ " none circular 1.23 Full height faiture

surcharge and w/o

reinforcement and with 2 ft

zone of cohesive soil at face
Fi2 c Same as F12 with RSS “ “ Same as RSS circular 1.39 Refined search from Fi2a

.._.} analysis, except w/o surcharge F12

and with 2 ft zone of cohesive

soil at face
Fi2 d “ “ «“ “ circular 1.49 Forced failure to occur at

e elevation of GCL
i 1009001. MW Page 5 of 5 Stability Analyses, U.S. Steel CAMU
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Title : Full Slope
Descripticn : Run Fic

Bishop Circular Surfaces — Most Critical Surfaces

Minimum Factor of Safety : 1.020
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dkkkk Reinforced Slope Stability

J ok ok k ok

*hkkk (c)1995 by GEOCOMP Corp, Conceord, MA
*kkkk licensed to FHWA for distribution by FHWA only

kkkdk
kkdkkk
*kk
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******************************************************************************

File : C:\RSS\Flb.dat
Date : Tue 10-10-:0, 16:08:52
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F1b
Remarks :

******************************************************************************

Thkkkk INPUT DATA

kkfekk

******************************************************************************

Profile Boundaries

Number of Boundaries : 11
Number of Top Boundaries : 9

Boundary X-Left Y-Left X-Right
No. (£t) (ft) (ft)
1 100.00 75.00 200.00

2 200.00 75.00 240.00

3 240.00 95.00 241.00

4 241.00 85.50 290.00

5 290.00 120.00 310.00

6 310.00 120.00 359.00

7 359.00 95.50 , 360.00

8 360.00 95.00 400.00

9 400.00 75.00 440.00
10 241.00 95.50 359.00
11 240,00 95.00 360.00

Soil Parameters
Number of Soil Types : 4

Soil Total Saturated Cohesion Friction

Type Unit Wt. Unit wWt. Intercept Angle Pressure

No. (pct) {(pct) (psf) (deqg)
1 125.0 i35.0 0.0 30.0
2 125.0 135.0 0.0 27.0
3 125.0 135.0 200.0 27.0
4 125.0 135.0 0.0 13.1

Pore

Y~Right
(ft)

75.
95.
95.
120.
120.
95.
95.
75.
75.
95.
95.

Pressure
Constant Surface

Paran.

0.00
0.00
0.00
0.00

00
00
50
00
00
50
o0
00
00
50
00

(psf)

[N eReol o]
OO0 0

Soil Type
Below Bnd

[ N Y N N N I - I

Piez.

No

jeNolele
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—kkkk TRIAI, SURFACE GENERATION hkkkk
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Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

ek h kI RAET IR A I A A A A T o dhdhdddrhhhhhmthhdd kb hhdhddhhhrdhhrhdrddrhhrdh b hhhtdri

dedkdkk RESULTS *hFxk
A 22 EEE R R R EFTELTEEEEEEEELEFEEEREEEE R AR EE TR e R R R R R R Y R R AU

.itical Surfaces

Safety Center Center Circle

No. Factor X 4 Radius
(£t) (ft) (ft)

1 1.020 =1917.33 4462.19 4870.95
2 1.033 213.67 1%2.29 100.99
3 1.035 -911.42 2426.47 2600.46
4 1.046 11.29 610.22 bed .91
5 1.046 101.12 402.11 338.35
6 1.050 -538.78 1729.99 1811.66
7 1.064 192.68 241.16 156.15
8 1.068 235.32 153.60 57.07
9 1.0790 202.81 194.61 108.52
10 1.671 243.95 138.22 38.69
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File

Date

Name

Problem Title
Description
Remarks

RS S

Reinforced Slope Stability

(c)1995 by GEOCOMP Corp, Concord, MA

licensed to FHWA for distribution by FHWA only
******************************************************************************

C:\RSS\Flc.dat

Tue 10-10-:0, 16:13:08
US Steel -- Interior 2:1 Slopes
Full Slope
Run Flc

* %k kR
kkkhk
kkk
kkx

% %k k ok

******************************************************************************

: INPUT DATA
R e R e g N T T L L L L L T e

kkkkk

Profile Boundaries

Number of Boundaries : 11
Number of Top Boundaries : 9

Boundary
No.

.

Soil Parameters

HOWOHJOo 0 W

X-Left Y-Left

(£t) (ft)
100.00 75.00
200.00 75.00
240.00 95.00
241.00 95.50
280.00 120.00
310.00 120.00
3592.00 85.50
360.00 95.00
400.00 75.00
241.00 95.50
240.00 95.00

Number of Soil Types : 4

Soil Total Saturated Cohesion
Type Unit Wt. Unit Wt. Intercept

No.

WA

(pcf)

125.0
125.0
125.0
125.0

(pct) (pst)
135.0 0.0
135.0 0.0
135.0 200.0
135.0 6.0

khkkxk

X-Right ¥Y-Right Soil Type
(ft) (ft) Below Bnd
200.00 75.00 1
240.00 95.00 1
241.00 95.50 4
290.00 120.00 2
310.00 120.00 2
359.00 95.50 2
360.00 95,00 4
400,00 75.00 1
440.00 75.00 1
359.00 95.50 4
360.00 95.00 1
Friction Pore Pressure Piez.
Angle Pressure Constant Surface
(deq) Param. (psf) No.
30.0 0.00 0.0 0
27.0 0.00 0.0 G
27.0 0.00 0.0 0
13.1 0.00 0.0 0
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tEEEk TRIAL SURFACE GENERATION khkhk
T T R T T T R T T T TR P P R P P R E T r !

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

ERAEREEEAIXE TR R I ERR AR AT RAR R I RRIX R A RARAEARRARRARR I AR RRI AR AR AR R AR A AT AT hhkxrhihnd

dekkkdk RESULTS k& &%k
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Surfac
Factor
Circle
Circle
Circle

So

IO E WM

Result

e No. : 1
of Safety : 1.020
Center X : -1917.33 ft
Center ¥ : 4462.19 ft
Radius : 4870.95 ft
il X Y
(£t) (£t)

2 246.80 98.39

2 251.27 100.61

2 255.75 102.84

2 260.22 105.07

2 264.69 107.31

2 269.16 109.55

2 273.63 111.80

2 276.59 113.29
ant Forces

Weight,

Earthguake Load,
Surcharge Load,

Top Water,
Bottom Water,
Normal Force,

Shear Force,

1b :
1b :
1b
1b
1b
1b
1b

Width
(ft)

4.48
-48
.47
.47
47
.47
.47
.46

(S N N N N N N

0.00
0.00

-41.81
41.79%

Weight
(1b)

5.1
i3.7
19.1
21.3
20.2
16.0

8.5

0.7

51

.00
.00
-00
.00
.61
.89

Load
(1b}

OO0 O0OO0OCO
OO0 O0O0O0O0O0

Water
(1b)

COO0O00O0OO0
COOQOOoOO0OO0OOC0

104.51
0.00
0.00
0.00
Q.00

93.48
46.72

Normal
(1b)

4.6
12.3
17.1
19.0
18.1
14.3

7.6

0.6

Angle

-20.00
0.00
0.00
0.00
0.00

116.56

26.56

Shear
(1b)

+

OW~ITWVWOO;mN
WoORLROoOLILE W



Surface No. : 2
Factor of Safety : 1.033
Circle Center X : 213.67 ft
~ircle Center Y : 192.29 ft
rcle Radius : 100.99 ft
Soil X ¥
(ft) (ft)
1 1 239.56 94.68
2 1 240.33 94.91
3 4 240.83 95.05
4 4 241.70 95.30
5 2 243.16 85.72
6 2 246.28 896.74
7 2 250.97 98.47
8 2 255.57 100.43
9 2 260.06 102.62
10 2 264.45 105.03
11 2 268.70 107.65
12 2 272.82 110.48
13 2 275.66 112.59%
Resultant Forces
Weight, 1b
Earthquake Load, 1lb :
Surcharge Load, 1lb :
Top Water, 1b :
Bottom Water, 1lb :
Normal Force, lb :
Shear Force, lb :

Width
(ft)

0.89
0.66
0.34
1.40
1.51
4.73
4.65
4.55
4.44
4.32
4.19
4.058
1.61

X

0.00
0.00
0.00
0.00
0.00
=3015.78
2983.01

Weight
(1b)

10.5
21.4
15.6
96.8
163.3
827.7
1168.9
1336.4
1338.4
1186.1
g92.8
474.7
48.9

Y

-7581.35
0.00
0.00
0.00
0.00

6101.44
1479.91

Load
(1b)

OO0 00000C0O0O0O0OO0
OO0 OO0 COQOQOCOO

=
o
rf.
0
K

7581.

(1b)

Ll

*

°

CO0O0O0O0OO0OQOOOC OO
QOO0 O0O0O0O0O0O0CO0O

35

.00
.00
.00
.00

06
93

Normal
(1b)

9.4
19.2
i5.2
94.6

148.8
748.6
1051.6
1199.1
1200.6
1066.2
806.3
431.8
44.9

Angle

~90.00
0.00
0.00
0.00
0.00
116.30
26.39

Shear
(1b)

10.
3.
21.
73.
369.
518.
591.
592.:
525.¢
397.°
213 . ¢
22..

.
%Y A Y P FY O <10



Surface No. : 3
Factor of Safety : 1.035

Circle Center X : -911.42 ft
Circle Center Y : 2426.47 ft
Circle Radius : 2600.46 ft
Soil X Y width Weight Load Water Normal
(ft) (£t) (ft) (1b) (1b) (1b} (1b)
1 1 225.03 87.48 4.50 17.9 0.0 0.0 15.6
2 1 229.52 89.67 4.49 50.5 0.0 0.0 44 .2
3 1 234.01 91.87 4,49 77.1 0.0 0.0 67.4
4 1 238.13 ©3.89 3.74 80.2 0.0 6.0 70.1
5 1 240.19 94.91 0.37 8.7 0.0 0.0 7.6
6 4 240.5¢6 95.09 0.37 8.6 0.0 0.0 8.7
7 4 240.87 95,25 0.26 6.1 0.0 0.0 6.2
8 4 241.19 95.40 0.39 2.2 0.0 0.0 9.3
9 2 243.30 96.45 3.84 96.6 0.0 .0 86.7
10 2 247 .46 98.51 4,48 120.4 0.0 0.0 108.0
11 2 251.93 100.75 4.47 122.7 .0 0.0 110.1
12 2 256.40 102.9¢ 4.47 119.1 0.0 0.0 106.8
13 2 260.87 105.24 4.46 109.4 0.0 0.0 98.2
14 2 265.33 107.50 4.46 93.8 0.0 0.0 84.2
15 2 269.79 108.76 4,45 72.2 0.0 0.0 64.8
16 2 274 .24 112.04 4.45 £4.7 0.0 0.0 40.1
17 2 278.27 114.11 3.61 12.0 0.0 0.0 10.7
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -1049.29 1049.29 -50,00
Earthquake Load, 1lb : 0.00 0.00 0.00 0.00
Surcharge Load, 1b : 0.00 0.00 0.00 0.00
Top Water, 1b : 0.00 0.00 0.00 0.00
Bottom Water, 1b : 0.00 0.00 0.00 0.00
Normal Force, lb : -419.81 839.59 938.70 116.57
Shear Force, 1lb : 419.55 209.70 469.04 26.56



Surfac
Factor
Circle
~ircle

rcle

So

WO~ N bW

Result

Ear
su

e No. : 4
of Safety : 1.046
Center X : 11.29 ft
Center Y : 610.22 ft
Radius : 564.91 ft
il X Y
(ft) (£t)
i 225.09 87.34
1 229.71 89.25
1 234.31 81.20
1 238.31 92.93
1 240.50 93.90
1 241.09 94.16
1 242.07 94.60
4 243.51 95.25
2 244.90 95.88
2 248.02 97.31
2 252.55 99.42
2 257.06 101.58
2 261.55 103.77
2 266.02 106.01
2 270.47 108.28
2 274.91 110.59
2 279.32 112.95
2 283.71 115.34
2 287.95 117.70
2 290.13 118.92
2 291.14 119.50
ant Forces
Weight, 1b :
thquake Load, 1b :
rcharge Load, lb :
Top Water, 1b :
Bottom Water, 1k :
Normal Force, lb :
Shear Force, lb :

Width
(£ft)

4.63
4.61
4.59
3.39
1.00
0.19
1.77
1.11
1.68
4.54
4.52
4.50
4.48
4.46
4.44
4.42
4.40
4.38
4.10
0.26
1.75

.00
.00
.00
.00
.00
-5018.9%°

5008.49

[aleBoelelel

Weight
(1b)

122.0
350.4
548.7
516.1
168.7
32.4
316.9
208.6
330.6
965.8
1046.6
1098.7
1122.5
1118.4
1086.7
1027.9
942.2
830.2
655.2
34.9
110.2

48

.00
.00
-00
.00

79
68

Load
(1b)

[cNeoloNoNeNoNaloNeNaN-RallolalololoNololole)

® .

[sNeoNeoNaNoNoNoNaNelalelNololelNoRoelle okl ol

R

12633.48
0.00
0.00
0.00
0.00

11336.37

5583.85

OO0 OO0OOCOO0OO0ODOCOO0OOO0O0

L)

OO0 O0O0DO0O0OO0O0OOCOOO0OO0OOCOOO0O0O

Water
(1b)

Normal
(1b)

107.5
308.5
482.7
453.7
148.3
28.5
278.3
208.0
297.4
868.5
940.9
987.7
1009.2
1005.6
977.3
924.6
847.8
747.3
590.1
31.4
99.3

Angle

-90.00
0.00
0.00
0.00
0.00

116.28

26.24

Sheai
(1b;

59.:
170.°
266,
250.¢

81.¢

15.°
153.4

46,
144.°
423 .1
458.:
481..
491 .,
489 .
476, 1
450.:
412.°
364.
287 .

15.:

48..



Surface No. : 5

Factor of Safety : 1.046
Circle Center X : 101.12 ft
Circle Center Y : 402.11 ft
Circle Radius : 338.35 ft
Soil X Y
(£t} (ft)
1 1 225.10 87.31
2 1 229.74 89.17
3 1 234.35 91.11
4 1 238.33 02.84
5 1 240.50 93.81
6 1 241.11 94.08
7 1 242.16 94.56
8 4 243.64 95.25
9 2 244.96 95.87
10 2 248.00 97.32
11 2 252,49 99.52
12 2 256.95 101.79
13 2 261.37 104.13
14 2 265.75 106.53
15 2 270.10 108.99
16 2 274.42 111.52
17 2 278.63 114.07
Resultant Forces
Weight, 1lb :
Earthquake ILoad, 1lb
Surcharge Load, 1b
Top Water, 1b
Bottom Water, 1b :
Normal Force, lb :
Shear Force, 1lb

Width
(£t)

4.65
4.62
4.60
3.35
1.60
0.22
1.88
1.08
1.58
4.50
4.47
4.44
4.40
4.37
4.33
4.29
4.13

.00
.00
.00
.00
.00
-3335.57

3323.98

OO OO

Weight
(1b)

143.6
404.
614.
554.
180.

40.
356.
211.
318.
949,
264.
934.
857.
737.
574.
369.
124.

Db 2 VO OO OE WO Wb

41

.00
.00
-00
-00

13
28

Load
(1b)

j=lsRoBoRolsBolaNalaleReNaNoReNal el

CO0O0DO0O0O0OO0OO0O0DOOOOO0OO

Water
{1b)

(A =pegejsieBoloRololoRaleNoNoNol el

*

epspeolsjogeloRBeBoNololoNeNololeNe

R

8335.41
0.00
0.00
0.00
0.00

7468.39

3712.43

Normal
(1b)

126.8
356.4
540.8
487.4
158.4
35.2°
312.7
211.2
286.5
853.4
867.4
840.0
771.9
664.1
517.6
333.3
112.2

Angle

~-90.00
0.00
0.00
0.00
0.00
116.53
26.44

/0

Shear
(1b)

70.0
196.7
298.5
269.0

87.4

19.4
172.6

47.0
139.5
415.7
422.5
409.1
376.0
323.5
252.1
162.3

54.6



Surface No. : 6

Factor of Safety : 1.050
Circle Center X : -538.78 ft
~ircle Center ¥ 1729.99 £t
rcle Radius : 1811.66 ft
Soil X ¥
(£t) (£ft)
1 1 219.60 84.71
2 1 224.14 86.81
3 1 228.67 88.92
4 1 233.20 91.05
5 1 237.72 93.19
6 1 238.99 94.26
7 1 240.50 94.51
8 1 241.27 94.87
9 4 242 .06 95.25
10 2 243.54 $5.96
11 2 246.74 87.50
12 2 251.25 89.67
13 2 255.74 101.86
14 2 260.23 104.06
15 2 264.72 106.27
1é 2 269.20 i08.49
17 2 273.67 110.73
18 2 278.13 112.98
19 2 282.59 115.24
20 2 287.05 117.51
"1 2 289.64 118.84
.2 2 290.95 119.51
Resultant Forces
Weight, 1b :
Earthquake Lead, lb :
Surcharge Load, 1lb :
Top Water, l1lb :
Bottom Water, 1b :
Normal Force, 1lb :
1b ¢

Shear Force,

Width
- (fY)

4.54
4.54
4.53
4.52
4.52
0.02
1.00
0.53
1.05
1.91
4.51
.50
.49
.49
.48
.48
.47
.46
.46
.45
.73
.89

PP S N S N N N N

.00
.00
.00
.00
.00
=3001.20

2999.01

(ol e Nl ool

Weight
(1b)

50.
146.
233.
311.
380.

93.

50.
101.
193.
492,
535.
569.
594.
611.
618.
617.
c08.
580.
563.

89.
115.

MNMNJWHOOORENJ00O0 WY JIU kW

89

.00
.00
.00
.00

26
62

Load
(1b})

(oo B e B o B oo B e B Y o B o O v O o o D o O o I s e J oo ) oo J i A 5 Y

*

[eNeNaNoNoloReNoNvNoNeNeRalloNaleNollelelolelRo

Water
(1b)

L)

.

+

'Y

OO0 00O0OOO0OOCOO0O0O00O00CO0OOCOOO0
CO0COO0O0OOO0OO0OO0O0O0O00O0O0COOO0OC0

R

7570.89
0.00
0.00
0.00
0.00

6794.07

3342.39

Normal
(1b}

44 .2
128.6
205.1
273.7
334.4

1.7

81.6

44.6
102.1
174.3
443.4
481.8
512.3
534.9
549.7
556.7
555.8
547 .4
531.1
507.2

80.3
103.7

Angle

=90.00
0.00
0.00
0.00
0.00
1lle.21
26.20

/

Shea;
(1b

24 .
70.°
112.:
150.!
183.

44,
24.
22.
84.
215..
233.
248.
259.
266,
270..
269..
265.
257.
246.
39.
50.



Surface No. : 7

Factor of Safety : 1.064
Circle Center X : 192.68 ft
Circle Center Y : 241.16 ft
Circle Radius : 156.15 ft

Soil X 4 Width Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1) (1b)
1 1 230.65 89.72 4.85 366.5 0.0 0.0 332.6 180.4
2 1 235.48 91.01 4.81 1037.3 0.0 0.0 934.1 506.8
3 1 238.94 92.04 2.12 644.7 0.0 0.0 576.7 312.9
4 1 240.50 92.54 1.00 339.3 0.0 0.0 303.5 164.7
5 1 241.82 92.96 1.64 606.1 0.0 0.0 542.3 294.,2
6 1 245.00 94.06 4.71 2025.5 ¢.0 c.0 1802.1 977.7
7 1 247 .48 94.95 0.26 124.3 0.0 0.0 110.1 59.7
8 4 248.25 95.25 1.27 617.8 0.0 0.0 611.2 133.6
9 2 250.45 96.11 3.12 1603.1 0.0 0.0 1449.7 694.1
10 2 254.31 97.71 4.59 2551.5 0.0 0.0 2303.2 1102.8
11 2 258.87 99.76 4.53 2647.5 0.0 0.0 2388.0 1143.4
12 2 263.36 101.95 4.46 2637.1 0.0 0.0 2379.2 1139.1
13 2 267.78 104.28 4.38 2525.0 0.0 0.0 2280.9 1082.1
14 2 272.12 106.76 4.30 2316.4 0.0 0.0 2097.3 1004.2
15 2 276.39 109.37 4,22 2017.5 0.0 0.0 1832.7 877.5
16 2 280.56 112.12 4,13 1634.8 0.0 0.0 1491.6 714.1
17 2 284.65 115.00 4.04 1175.7 0.0 0.0 1078.5 516.4
18 2 288.34 117.77 3.33 582.9 0.0 0.0 538.2 257.7
19 2 290.31 119.30 0.61 53.5 0.0 0.0 49.4 23.6
20 2 290.89 119.77 0.55 15.7 0.0 0.0 14.6 7.0
Resultant Forces

X Y R Angle

Weight, 1lb : 0.00 -25522.03 25522.03 -20.00

Earthquake Load, 1lb : 0.00 0.00 0.00 0.00

Surcharge Load, 1lb : 0.00 0.00 0.00 0.00

Top Water, 1lb : 0.00 0.00 0.00 0.00

Bottom Water, 1b : 0.00 0.00 0.00 ) 0.00

Normal Force, lb : -~10158.12 20626.30 22991.99 116.22

Shear Force, 1b : 10006.59 4895.73 11140.01 26.07

/A



Surface No. : 8

Factor of Safety : 1.068
Circle Center X : 235.32 ft
~ircle Center Y : 153.60 ft
rcle Radius : 57.07 ft
Soil X Y
(£t) (£t)
1 2 247.00 97.79
2 2 251.84 99.03
3 2 256.56 100.68
4 2 261.10 102.74
5 2 265.46 105.2¢0
6 2 269.58 108.02
7 2 273.16 110.95
Resultant Forces
Weight, 1b :
Farthguake Load, 1lb :
Surcharge Load, 1lb :
Top Water, 1lb :
Bottom Water, lb :
Normal Force, 1lb :
Shear Force, 1lb :

Width
(£t)

4.89
4.79
4.64
4.46
4.24
4.00
3.17

X

0.00
0.00
0.00
0.00
0.00
-2820.52
2754.54

Weight
(1b)

435.1
1133.1
1505.3
1565.5
1343.5

§83.8

251.2

=-7117.

48

.00
.00
.00
.00

30
18

Load
(1b)

OO0 OO0 O
jeBeololeNeleRe

Water
(1b)

.

%

®

COO0O0OQOO0O
* [
OCO0O00O000

°

R

7117.48
0.00
0.00
0.00
0.00

6423.64

3065.89

Normal
(1b}

404.1
1034.4
1361.2
1413.2
1220.1

813.7

236.4

Angle

=90.00
0.00
0.00
0.00
0.00
116.05
26.05

Sheaj
(1b,

192.¢
493 .
649.°
674,
582.:
388.:
112,

/5



Surface No. : 9
Factor of Safety : 1.070

Circle Center X : 202.81 ft
Circle Center Y : 194.61 ft
Circle Radius : 108.52 ft
Soil X Y Width Weight Load Water Normal Shear
(ft) (£L) (£t) (1b) (1k) (1b) (1b} (1b)
1 1 230.64 89,75 4.83 342.4 0.0 0.0 309.9 167.2
2 1 235.44 91.15 4.77 938.0 0.0 0.0 840.5 453.6
3 1 238.91 92.30 2.18 587.3 0.0 0.0 522.2 281.8
4 1 240.50 92.88 1.00 296.3 0.0 0.0 263.4 142.2
5 1 241.76 93.34 1.52 481.3 0.0 0.0 428.0 231.0
6 1 244,16 94.31 3.29 1137.5 0.0 0.0 1005.8 542.8
7 4 246.40 95.25 1.19 438.7 0.0 0.0 436.0 94.8
8 2 247 .06 95.53 0.13 50.4 0.0 0.0 45.6 21.7
9 2 249,39 96.63 4.52 1728.8 0.0 0.0 1560.8 743.3
10 2 253.85 98.88 4.41 1679.3 0.0 C.0 1517.7 722.8
11 2 258.20 101.33 4,30 1488.5 0.0 0.0 1349.5 642.7
12 2 262.44 103.98 4.18 1168.4 6.0 0.0 1065.0 507.2
13 2 266.55 106.83 4.05 733.5 0.0 0.0 673.5 320.8
14 2 270.24 109.62 3.32 206.0 0.0 0.0 1¢1.0 90.9
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -11276.37 11276.37 =90.00
Earthguake Load, 1b : 6.00 ¢.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 Q.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, 1lb : -4500.07 9104.65 10156.05 116.30
Shear Force, 1lb : 4432.89 2171.73 4936.29 26.10

/4



Surface No. : 10

Factor of Safety : 1.071
Circle Center X : 243.95 ft
~ircle Center Y : 138.22 ft
rcle Radius : 38.6% ft
Soil X ¥
(£t) (£t)
1 2 252.44 100.55
2 2 257.23 101.96
3 2 261.7% 103.97
4 2 266.06 106.56
5 2 269.40 109.17
Resultant Forces
Weight, 1b :
Earthgquake Load, 1lb :
Surcharge Lead, lb :
Top Water, lb :
Bottom Water, 1b :
Normal Force, 1b :
Shear Force, 1b :

Wi
(

4.
4.
4.

4
2

~133
130

dth
£t)

88
70
43
.10
.58

X

0.00
0.00
Q.00
0.00
0.00
3.56
0.35

Weight
(1b)

408.
970.
1064.
752.
171.

WWwwrn

Y

=-3367.33
0.00
0.00
0.00
¢.00
2732.77
634.55

Load
(1b)

s NeRelale
OO0 00

Water

(1Db)

+

OO O 00
L] [
OO O0O0CO0

33

.00
.00
.00
.00

79
92

Normal
(1ib)

378.0
880.2
962.2
688.7
161.7

Angle

-90.00
0.00
0.00
0.00
0.00

116.01

26.01

Shea:
(1o

179.¢
418.!¢
457.1
327

76,
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Title : Full Slope

Description : Run F2
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kkkdk RS S kkkkk
kkkkdk Reinforced Slope Stability *kkhk
dRE Rk hkkhkh

kkk (c)1985 by GEOCOMP Corp, Concord, MA Fkkkx
kR licensed to FHWA for distribution by FHWA only *kokkok

R bk R AL TR R R R Y Y Y R R R LI

File : C:\RSS\f2.dat
Date : Tue 10-10-:0, 16:20:16
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F2
Remarks :

FhkkhdthhkRkhAhk Ehh ki hdhkhhhhhkhhhkkhhhhhhhhhhdhhhdhrdrht kit hd i rdhdhhirrnvtdidosxkiitt

kkkkd INPUT DATA Ehkkk
L L T X L L R Rk E E L E T L AT A A A A A A

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

Spil Parameters

Number of Soil Types : 4

e e AR sl eI eI TR TR T R R R R T Y LT L]

Ihkkkk TRIAL SURFACE GENERATION Fhkdk
a2 I R R R R S L L T L P T T T PP T E T T T R T

Data for Generating Circular Surfaces

Number of Initiation Points 10

Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft

s

Right Termination Peoint : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg



******************************************************************************

kkk%%x RESULTS kkk-
R L R L L L Ll S L L L L L ur A A AR R

Critical Surface

Factor of Ssafety : 1.020
Circle Center X : -1917.33 ft
Circle Center Y : 4462.19 ft
Circle Radius : 4870.95 ft



ERA A AR A R R T L R R R N T Tk L L Ly ey

Fhkkk R S 8 kkx Ak
*kkkk Reinforced Slope Stability *kk ok ok
Ehkdkk *kkFKk

*kdk {(c)1995 by GEOCOMP Corp, Concord, MA ‘ kkkkk
~&kdk licensed to FHWA for distribution by FHWA only dek Kok k

R R AR A 2k Ak kb b ke R PR R R X R R R R R R R R R T I A R AR It A R X

File : C:\RSS\f2.dat
Date : Tue 10-10~:0, 16:23:00
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F2
Remarks :

khkhhkhkhhhkrrhdhdhdhhhhhdhhhdhhhihhkhhhdhdkhhhkdhidirhhhhrhhhhhddhhhhhhhhrhhhhhrdrrtk

Hk ok kok INPUT DATA kkkdk
Y T e it R L L L T L D D O A A A A RO N N A SN A AR

Profile Boundaries

Number of Boundaries : 11
Number of Top Boundaries : 9

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 100.00 75.00 200.00 75.00 1

2 200.00 75.00 240.00 95,00 1

3 240.00 95.00 241.00 95.50 4

4 241.00 95.50 290.00 120.00 2

5 290.00 120.00 310.00 120.00 2

6 310.00 120.00 359.00 95.50 2

7 359.00 95.50 360.00 95.00 4

8 360.00 95.00 400.00 75.00 1

9 400.00 75.00 440,00 75.00 1
10 241.00 95.50 359.00 95.50 4
i1 240.00 95.00 360.00 95.00 1

Soil Parameters
Number of Soil Types : 4

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. {pct) (pct) (pst) (deq) Param. {psf) No.
1 125.0 135.0 0.0 35.0 0.00 0.0 0
2 2125.0 135.0 0.0 27.0 0.00 0.0 0
3 125.0 135.0 200.0 27.0 0.00 0.0 o
4 125.0 135.0 0.0 13.1 0.00 0.0 o

4



******************************************************************************

kkkkk TRIAL SURFACE GENERATION kxkd
e L L L L R L R L L L L L L LT L AR e

Data for Generating Circular Surfaces

Number of Initiation Peints : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

khkkkkhkhkhkhhh kRt kR Rk kT AR IR T Ak kT Ak kb bk khkhkhkhhhh kA kk bk hhhr kR Ak bk w ek ko khhkdhk

% dkok ok k RESULTS *kkkk
LR R R A2 2 R R L bR L R R R g N A A AN A AN DA N A A A AR A Y

20



Surface No.
of Safety
Center X
Center Y
Radius :

Factor
Circle
~ircle

rcle

Soil

O~ O W

NN NN

HE

4

X

(£t)

246.80
251.27
255.75
260.22
264.69
269.16
273.63
276.59

Resultant Forces

Weight,
Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.020
~1917.33 ft
4462.19 ft

870.95 ft

b4
(ft)

98.39
100.61
102.84
105.07
107.31
109.55
111.80
113.29

ib :
1b
1b
1lb
1b
1b
1b :

e 0% td 48 @

Width

(ft)

4.48
4.48
4.47
4.47
4.47
4.47
4.47
1l.46

.00
-00
.00
.00
0.00

OO0 00

-41.81

41.79

Weight
(1b)

13.
19.
21.
20.
l6.

NOTO N WE S

51

.00
.00
.00
.00
.61
.89

OO OO0

COQO0OO0OC OO0

Water
(1b)

b1

.00
.00
.00
.00
.48
.72

OO0 O0O0QO0O

L3

COO0OCOoCOOoCOO0

Noxrmal
(1b)

4.6
12.3
17.1
19.0
18.1
i4.3

7.6

0.6

Angle

=90.00
0.00

116.56
26.56

A

e dwvy i LY LY

O W~JW\WOo g



Surface No. : 2
Factor of Safety : 1.034

Circle Center X : 213.67 ft
Circle Center Y : 192.29 ft
Circle Radius : 100.99 ft
Soil X Y Width Weight Load Water Normal
(£t) (ft) (£ft) (1b) (1b) (1b) (1b)
1 1 239.56 94.68 0.89 10.5 0.0 0.0 8.2
2 1 240.33 94,91 0.66 21.4 0.0 0.0 18.7
3 4 240.83 95.05 0.34 15.6 0.0 0.0 15.2
4 4 241.70 85,30 1.40 96.8 0.0 0.0 94.6
5 2 243.16 85.72 1.51 163.3 0.0 0.0 148.9
6 2 246.28 96.74 4,73 827.7 0.0 0.0 748.7
7 2 250.97 98.47 4,65 1168.9 0.0 0.0 1051.8
8 2 255.57 100.43 4.55 1336.4 0.0 .0 1199.3
9 2 260.06 102.62 4.44 1338.4 0.0 0.0 1200.8
10 2 264.45 105.03 4.32 1186.1 0.0 0.0 1066.5
11 2 268.70 107.65 4.19 882.8 0.0 0.0 806.5
12 2 272.82 110.48 4.05 474 .7 0.0 0.0 431.9
i3 2 275.66 112.59 1.61 48.9 0.0 0.0 44.9
Resultant Forces
X 4 R Angle
Weight, 1b : 0.00 -7581.35 7581.35 -90.00
Earthgquake Leoad, 1lb : 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1b : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, 1lb : -3016.20 6101.90 6806.66 116.30
Shear Force, 1lb : 2983.20 1479.44 3329.90 26.38

A2



Surface No. 3
Factor of Safety 1.068
Circle Center X : 235.32 ft
~ircle Center ¥ : 153.60 ft
rcle Radius : 57.07 ft
Soil X Y
(£t) (ft)
1 2 247 .00 g97.7%
2 2 251 .84 99.03
3 2 256.56 100.68
4 2 261.10 102.74
5 2 265.46 105.20
6 2 269.58 108.02
7 2 273.16 110.95
Resultant Forces
-Weight, 1b :
Earthquake Leoad, 1b :
Surcharge Load, 1b :
Top Water, 1lb :
Bottom Water, 1lb
Normal Force, 1lb
Shear Force, 1b

Width

(ft)

4.89
4.79
.64
.46
.24
.00
.17

(S S SR O

0.00
0.00
0.00

=2820.52
2754 .54

Weight
(1b)

435,
1133.
1505.
1565.
1343.

883.

251.

WO wWE

48

.00
.00
.00
.00

30
18

t
0
m
o

OO0 O0O0O0O0O00
® 8 & b & & &
(oo Nele e Rolle

Water
(1b)

R

7117.48
0.00
0.00
0.00
c.00

6423.64

3065.89

OO0 O0OOO0O
OO0 OoOOoO0O

Normal
(1b)

404.1
1034.4
1361.2
1413.2
1220.1

813.7

236.4

Angle

~90.00
0.00
0.00
0.00
0.00
116.05
26.05

L3

Shea:
{1b,

192."
493.°
649.°
674.!
582..
388.:
112.:



Surface No. : 4

Factor of Safety : 1.071
Circle Center X : 243.95 ft
Circle Center Y : 138.22 ft
Circle Radius : 38.69 ft

Soil X Y . Width Weight Load Water Normal Shear
(ft) (ft) (f£t) (1lb) (1b) (1b) (1b} (1b)
1 2 252.44 100.55 4.88 408.3 0.0 0.0 -378.0 179.¢9
2 2 257.23 101.96 4.70 970.5 0.0 0.0 880.2 418.8
3 2 261.79 103.97 4,43 1064.9 0.0 0.0 962.2 457.9
4 2 266,06 106.56 4.10 752.3 G.0 0.0 688.7 327.7
5 2 269,40 109.17 2.58 171.3 0.0 0.0 161.7 76.9
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -3367.33 " 3367.33 =-90.00
Earthquake Load, 1b : 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, 1lb : «~1333.56 2732.77 3040.79 116.01
Shear Force, 1lb : 1300.35 634 .55 1446.92 26.01
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Surface Ho. : 5
Factor of Safety : 1.075
Circle Center X : -84.43 ft
~ircle Center Y : 871.54 ft
rcle Radius : 840.90 ft
Soil X Y
(ft) (£t)
1 2 252.29 101.00
2 2 256.87 103.02
3 2 261.43 105.06
4 2 265.98 107.13
5 2 270.52 109.23
6 2 275.05 111.35
7 2 279.56 113.50
8 2 284.06 115.68
9 2 288.15 117.69
10 2 290.39 118.80
i1 2 291.79 119.50
Resultant Forces
Weight, 1lb

Earthquake Load, 1b
Surcharge Lead, lb
Top Water, 1lb
Bottom Water, 1b
Normal Force, 1b

e 40 R BH bR

Shear Force, 1lb

Width
(£L)

4.58
4.57
4.56
4.55
4.53
4.52
4.51
4.49
3.69
0.79
2.01

0.00
0.00
0.00
0.00
0.00
-1857.46
1856.46

Weight
(1b)

82.7
237.9
373.3
489.1
585.
662.
720.
759.
640.
118.
126.

L =1 00 R

38

.00
.00
.00
.00

75
62

Load
(1b)

[sN=NeleNalolollollolele)
OO0 00OO0O0QO0CO

Water
(1b)

COQOOoO0O0OC OO0

QOO0 OCOoOOOoO0O0O

R

4796.38
0.00
0.00
0.00

. 0.00

4333.97

2054.73

Neormal
{1b)

74.7
215.0
337.4
442.0
529.1
598.7
650.8
686.0
579.1
107.3
114.1

Angle

=90.00
0.00
0.00
0.00
0.00
115.38
25.38

Shea
(1o

101.¢
160.¢
209.1
250.:
283 .
308. 1
325..
274,
50.
54,



Surface No. : &

Factor of Safety : 1.085

Circle Center X : 11.29 ft
Circle Center Y : 610.22 ft

Circle Radius : 564.91 ft
Soil X Y

(ft) (ft)

1 1 225.09 87.34

2 1 229,71 89.25

3 1 234.31 91.20

4 1 238.31 92.93

5 1 240.50 93.90

6 1 241.0¢% 94,16

7 1 242.07 94.60

8 4 243.51 95.25

9 2 244.90 95.88

10 2 248.02 97.31

11 2 252 .55 99.42

12 2 257.06 101.58

13 2 261.55 103.77

14 2 266.02 106.01

15 2 270.47 108.28

16 2 274.91 110.59

17 2 279.32 112.95

18 2 283.71 115.34

19 2 287.95 . 117.70

20 2 290.13 118.92

21 2 291.14 119.50

Resultant Forces

Weight,
Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1ib
1b
1b
1b
ib
1b :
1lb :

*n

Width
(ft)

4.63
4.61
4.59
3.39
1.00
0.19
1.77
1.11
1.68
4.54
4.52
4.50
4.48
4.46
4.44
4,42
4.40
4.38
4.10
0.26
1.75

.00
.00
.00
-00
.00
—-5026.43

5011.98

COOCOo

Weight
(1b)

122.0
350.4
548.7
516.1
168.7
32.4
316.9
208.6
330.6
965.8
1046.6
10%8.7
1122.5
1118.4
1086.7
1027.¢9
942.2
830.2
655,2
34.9
110.2

Y

-12633.48
0.00

0.00

0.00

0.00
10171.79
2461.69

Load Water

(1b)

epoeopsolslsRoNeNoNoNoNoNoNeNeNoNoRaln)
CCOCO000O0O0O0OO0O0O000OOOCOLOOOO

12633.
0.

C.

0.

0.
11345.
5583,

(1b}

COO0OO00000C0O00O0OCOoOOO0OQO0

*

COO000CO0OO0OOO0OCOOO0O0O0O0CO0O

R

48
00
00
00
00
94
90

Normal
(1b)

104.3
299.0
467.5
439.1
143.5
27.5
269.2
208.6
299.3
874.2
947.3
924.5
1016.2
1012.7
984.3
931.3
854.1
752.9
594.6
31.7
100.1

Angle

~90.00
0.00
0.00
0.00
0.00
116.30
26.16

Lo



Surface No. : 7

Factor of Safety : 1.086
Circle Center X : =911.42 ft
~ircle Center Y : 2426.47 ft
rcle Radius : 2600.46 ft
Soil X 4
(ft) (£t)
1 1 225.03 87.48
2 1 229.52 89.67
3 1 234.01 91.87
4 1 238.13 93.89
5 1 240.19 S4.91
6 4 240.56 ©5.08
7 4 240.87 895.25
8 4 241.19 95.40
9 2 243.30 96.45
10 2 247.46 98.51
11 2 251.93 100.75
12 2 256.40 102.99
13 2 260.87 105.24
14 2 265.33 107.50
15 2 269.79 109.76
16 2 274.24 112.04
17 2 278.27 114.11
sultant Forces
Weight, 1lb :
Earthquake Load, 1b :
Surcharge Load, 1lb :

- Top Water, 1lb :
Botton Water, 1lb :
Normal Force, 1b :

Shear Force, 1b :

Width
(ft)

.50
.49
.49
.74
.37
.37
.26
.39
.84
.48
47
.47
.46

R R R R WOOOOWS SR

£.45
4.45
3.61

0.00
0.00
0.00
0.00
0.00
~419.94

419.62

29

.00
.00
.00
.00

70
59

Load
(1b)

COO0OO0O00O00OO0OO0 OO COo
COOCOQOOQCOOOOOOQOCOCO

Water

(1b)

® L] LY

OO0 0000000000000
OO0 O0OCOCO0O0OO0DO0OO0O0OO0O0

®

29

-00
.00
.00
.00

86
05

Normal
(1b)

15.1%1
42.8
65.2
67.9

O o)
W~

87.5
109.0
111.1
107.8

g2s8.1

85.0

65.4

40.5

10.8

Angle

-%0.00
0.00
0.00
Q.00
0.00

116.57

26.54

Shea:
(1b

9.
27 .
42.
43.

4.

1.

2.
41.
51.
52.
50.
46.
39.
30.
19.

5.



Surface No. : 8
Factor of Safety : 1.089

Circle Center X : 242.96 ft
Circle Center Y : 165.99 ft
Circle Radius : 66.37 ft
Soil X 4 Width  Weight Load Water Normal Shear
(£ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 2 252.47 100.36 4.95 543.4 0.0 0.0 514.2 240.7
2 2 257.39 101.26 4.38 1484 .4 0.0 0.0 1377.1 644.6
3 2 262.22 102.53 4.78 2140.9 0.0 0.0 1959.1 916.9
4 2 266.94 104.16 4.66 2512.2 0.0 0.0 2280.6 1067.4
5 2 271.53 106.14 4.51 2608.0 0.0 0.0 2362.2 1105.6
6 2 275.96 108.46 4.34 2448,2 0.0 0.0 2225.0 1041.4
7 2 280.19 111.11 4.14 2062.3 0.0 0.0 1891.5 885.3
8 2 284.22 114.07 3.91 1488.4 0.0 0.0 1385.7 648.6
) 2 288.01 117.32 3.67 772.6 0.0 0.0 734.5 343.8
10 2 28%8.92 119.10 0.15 16.5 0.0 0.0 16.1 7.5
11 2 290.38 119.59 0.76 38.6 0.0 0.0 37.7 17.6
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 —16115.40 16115.40 -90.00
Earthgquake Load, 1b : 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : .00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 - 0.00 0.00
Normal Force, 1lb : -6353.53 13141.71 14596.98 115.80
Shear Force, 1lb : 6150.83 2973.70 6831.95H 25.80

AZ



Surface No. : ©

Factor of Safety 1.089
Circle Center X : =-538.78 ft
~ircle Center ¥ : 1729.99 ft
rcle Radius 1811.66 Tt
Soil X Y
(ft) (£t)
1 i 219.60 84.71
2 1 224.14 86.81
3 1 228.67 88.92
4 1 233.20 91.05
5 1 237.72 93.19
6 1 239.9¢9 94,26
7 1 240.50 94.51
8 1 241.27 94.87
9 4 242.06 95.25
i0 2 243.54 95.96
11 2 246.74 97.50
12 2 251.25 99.67
13 2 255.74 101.86
14 2 260.23 104.06
15 2 264.72 106.27
ié6 2 269.20 108.49
17 2 273.67 110.73
18 2 278.13 112.98
19 2 282.59 115.24
20 2 287.05 117.51
"1 2 289.64 118.84
.2 2 290.95 11¢.51
Resultant Forces
Weight, 1b :
Earthgquake Load, 1b :
Surcharge Load, 1lb :
Top Water, 1lb :
Bottom Water, 1lb
Normal Force, 1lb
Shear Force, 1b

Width
(ft)

4.54
4.54
4.53
4.52
4.52
0.02
1.00
0.53
1.05
1.91
4.51
4.50
4.49
4.49
4.48
4.48
4.47
4.46
4.46
4.45
0.73
1.89

0.00
0.00
0.00

-3002.81
2999.80

Weight
(1b)

50.
l46.
233.
311.
380.

93.

50.
101.
1923.
492.
£35.
569.
594,
611.
618.
617.
608.
590.
563,

89.
115.

MM WO OOoO 001000 CWW0 kW

89

.00
.00
.00
.00

72
16

Load
(1b)

QOO0 O0OO0O0CO0O0COO0DOODOOO0OO0
COoODOoCOoOO0O0O0OO0COOOoCCOOoOOOC0O0000

Water

(1b)

®

[sNeoNeleNeNoNoleoNoloNololaNalloNaoelelellel el
[«ReololoNoloReReReNeaBolaNaoNalolNalloelollel ol

89

.00
.00
.00
.00

09
45

Normal
(1b)

42.7
124.3
198.2
264.4
323.1

1.6

78.8

43.1
102.4
175.5
446.4
485.1
515.8
538.6
553.5
560.6
559.8
551.3
534.9
510.9

80.9
104.4

Angle

-20.00
0.00

116.22
26.17

<7

Shea:
(1lb

27 ..

127.

170.
207.
1.
50.

27.
21.
82.
208.
227.
241.
252,
259.
262.
262.
258.
250,
239.
37.
48.



Surface No. : 10

Factor of Safety : 1.094
Circle Center X : 246.32 ft
Circle Center Y : 140.14 ft
Circle Radius : 40.31 ft
Soil X Y
(ft) (£t)
1 2 252,47 100.38
2 2 257.35 101.45
3 2 262.05 103.11
4 2 266.51 105,34
5 2 270.67 108.11
6 2 274.44 111.37
Resultant Forces
Weight, 1b :
Earthquake Load, 1lb :
Surcharge Load, 1lb :
Top Water, 1b :
Bottom Water, 1lb
Normal Force, 1lb :
Shear Force, 1lb :

Width
(ft)

4.94
.81
.60
.32
.98
.57

VS TR VS Jt Nt St

.00
.00
.00
.00
.00
=-2601.87

2509.41

l*ReBoloNe]

Weight
(1b)

527.0
1336.
1676.
1574.
1105.

380.

O W~k W,

Y

-£599.81
0.00
0.00
0.00
0.00

5388.02
1211.79

Load

(1b)

COO0OO0O0O0

eNvNoNoleNel

Water

(1b)

QOO COO0
& 4 4 & =

81

.00
-00
.00
.00

35
67

aNaReNoNoNel

Normal
(1b)

497 .4

- 1226.9

1520.3
1433.3
1025.5

365.2

Angle

=-90.00
0.00
0.00
0.00
0.00
115.78
25.78

Shear
(1b)

231.7
571.4
708.0
667.5
477.6
170.1
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Title : Full Slope

Description : Run F3
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******************************************************************************

*ok ok ok ok R S S Kk kK
Fhkkk Reinforced Slope Stability kkkkk
*kkkk kkk s
*hkkkk (c) 1995 by GEOCOMP Corp, Concord, MA * %k
Fdeok kX licensed to FHWA for distribution by FHWA only khkkk

******************************************************************************

File : C:\RSS\f3.dat
Date : Tue 10-10-:0, 16:31:46
Name : US Steel ~- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F3
Remarks :

******************************************************************************

kkkkk INPUT DATA *kk k&
LA L L R R L D A

Profile Boundaries

Number of Boundaries : 15
Number of Top Boundaries : 9

Soil Parameters

Number of Soil Types : 5

******************************************************************************

Fdokdkok TRIAL SURFACE GENERATION kkkkk
b R g SR A SR AR IS

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

S



EL R R R AR R Yy L L L LT T T L ey

ik

RESULTS

RhRkkk

LR AR 2R RS R TR R R L R X R T R BBt A g P A R A A

Critical Surface

Factor
Circle
Circle
Circle

of Safety

Center
Center
Radius

X
) 4

: 1.125

+ 213.53 ft
: 228.61 ft
136.47 ft

33



******************************************************************************

*kkkk
*kkkk
*kkkkk
%Rk kR
kkkkk

(c)1995 by GECCOMP Corp, Concord, MA
licensed to FHWA for distribution by FHWA only

RS S

Reinforced Slope Stability

kkkkk
kkkkk
*hx
*k %
*kkkk

******************************************************************************

File

Date

Nane

Problem Title
Description
Remarks

"R a¢ S8 we

C:\RSS\f3.dat
Tue 10-10-:0,

16:35:26

US Steel ~- Interior 2:1 Slopes
Full Slope

Run F3

******************************************************************************

INPUT DATA
R L T L R et EEE L e T L

% de ko k

Profile Boundaries

Number of Boundaries : 15
Number of Top Boundaries : 9

Boundary

No.

WoJao bWl

Soil Parameters

X-Left
(ft)

100.00
200.00
240.00
241.00
290.00
310.00
359.00
360.00
400.00
243.00
368.00
241.00
240.00
202.00
200,00

Y-Left
(£t)

75.00
75.00
95.00
95.50
120.00
120.00
95.50
95.00
75.00
95.50
120.00
95.50
95.00
75.00
75.00

Number of Soil Types : 5

Soil Total

Saturated Cohesicn

Type Unit Wt. Unit Wt. Intercept

No.

1

(
1

pct)
25.0

(pct)

135.0

(pst)

0.0

*kkkk

X-Right Y-Right Soil Type
(ft) (ft) Below Bnd
200.00 75.00 1
240.00 95,00 3
241.00 95.50 4
290.00 120.00 5
310.00 120.00 2
359.00 25.50 5
360.00 ©95.00 4
400.00 75.00 3
440.00 75.00 1
292.00 120.00 2
357.00 95.50 2
359.00 95.50 4
360.00 95.00 1
242.00 95,00 1
202.00 75.00 1
Friction Pore Pressure Piez.
Angle Pressure Constant Surface
(deq) Param. {(psf) No.
30.0 0.00 0.0 o

34



2 125.0 135.0 0.0 27.0 0.00 0.0 0
3 125.0 135.0 200.0 30.0 0.00 0.0 0
4 125.0 135.0 0.0 13.1 0.00 0.0 0
5 125.0 135.0 200.0 27.0 0.00 0.0 o

******************************************************************************

khEkk TRIAL SURFACE GENERATION *EEE%
LR P2 T S I I L R T R P T P R R B R S R R A A A

Data for Generating Circular Surfaces

Number of Initiation Peints : 10

Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft

Left Termination Point : 270.00 ft

Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

EE R RS R R A R L s RS R R R LR R R R R R R R T T R R R R R R R A A R S P )

kkk RESULTS dkk kK
******************************************************************************
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Surfac
Factor
Circle
Circle
Circle

So

PO e WN

Result

Ear

e No. : 1
of Safety : 1.125
Center X : 213.53 ft
Center Y : 228.61 ft
Radius : 136.47 ft
il X b'4
(£ft) (£t)
3 239.56 94.65
1 240.50 94,85
1 241,11 94.98
4 242.11 95,19
4 243.31 95,44
2 243.81 95.54
2 246.43 96.19
2 251.26 97.48
2 256.04 98.95
2 260.76 100.59
2 265.42 102.41
2 270.00 104.39
2 274.52 106.55
2 278.95 108.86
2 283.29 111.34
2 287.54 113.97
2 289.82 115.45
2 291.00 116.28
2 292.87 117.59
2 294.94 112.10
ant Forces
Weight, 1b :
thquake Load, 1b :
Surcharge Load, 1lb :
Top Water, 1b :
Bottom Water, 1b :
Normal Force, lb
Shear Force, 1lb :

Width
(ft)

0.89
1.00
0.23
1.77
0.61
0.39
4.85
4.81
4.75
4.69
4.62
4.55
4.47
4.39
4.30
4.20
0.36
2.00
1.74
2.40

0.00
0.00
0.00

=10952.33
10790.72

Weight
(1b)

14.
50.
le.
192.
893.
66.
1231.
1892.
2417.
2806.
3063.
3190.
3193.
3078.
2850.
2518,
200.
930.
524.
270.

AONYOLREROQOULEOTRESEJIOR OO W

59

.00
.00
.00
-00

69
90

Load

(1b)

OO0 0QCOOO0OOCO0DO0O0COO0QLOOCO
OCOoO0O0OO0O0OOCO0OOCO0O0O00DOOCO0O0

Water

(1b)

. L) »

) * *

CO0CO0O00CO0OO0 000000000000
OO0 0O000O0OO0000ODOCOO0OOOO

59

.00
.00
.00
.00

26
99

Normal
(1b)

=-17.4
46.5
15.3
188.9
91.1
62.5
1140.6
1742.2
2214.9
2563.3
27%82.3
2906.8
2911.6
2811.8
2612.8
2320.0
186.2
8§62.1
486.2
252.7

Angle

~20.00
0.00
0.00
0.00
0.00
114.87
24.77

Shear
(1b)

152.5
23.8
7.9
39.1
18.8
28.3
516.5
788.9
1002.9
1160.7
1264.4
1316.2
1318.4
1273.2
1183,
1050.
84.
390,
220.
112

W W W=

Slo



Surface No. : 2

Factor of Safety : 1.145
Circle Center X : 225.91 ft
~ircle Center Y : 202.95 ft
rcle Radius : 109.19 ft
Soil X Y
(£t) (ft)
1 3 239.56 94.62
2 1 240.50 94.76
3 i 241.46 94.90
4 1 241.96 94.97
5 1 242.09 94,99
6 4 242.59 85.06
7 4 243.53 85.20
8 4 244 .65 95.39
9 2 247.10 95.86
10 2 251.40 96.80
11 2 256.23 98.08
12 2 261.00 99.58
13 2 265.70 101.29
14 2 270.31 103.22
i5 2 274.83 105.36
16 2 279.24 107.70
17 2 283.55 110.24
18 2 287.73 112.97
19 2 289.90 114.47
20 2 291.00 115.30
1 2 292.89 116.73
L2 2 295.34 118.70
Resultant Forces
Weight, 1lb :
Earthquake Load, 1lb :
Surcharge Load, lb :
Top Water, 1lb
Bottom Water, 1b
Normal Force, 1lb
Shear Force, 1b

Width
(ft)

.89
.00
.93
.07
.18
.82
.06
.18
.73
.86
.80
.73
.66
.57
.47
.36
.25
.12
.21
.00
.78
.12

WRENOBBLEREABERMBWHIEOOCOORO

.00
.00
.00
.00
.00
-13471.47

13170.82

COO0O0O0O

Weight
(1b)

17.5
61.6
86.9
9.1
23.1
127.2
207.7
285.8
1256.1
2370.0
3024.9
3506.4
3816.7
3960.2
3943.8
3776.5
3469.2
3035.2
l4t.0o
1174.2
726.9
505.4

Y

—-35536.04
0.00

0.00

¢.00

0.00
22538.83
5897.21

Load Water
(1b) (1b)

O00Q00DCO0O0O0O0CO0COO0OO0O0C0O0OC0

®

*

*

+

QOO COOOoO0O0O0OO00O0OOOO0O0O0O0O0CO0O
COoOOOOQOUOUOO0OCOCOCOOOCOC OO0 O0O0
COO0OQOQOOOQOO0O00CO0OO00DOO0OCO0O00O00C0

R

35b636.04
0.00
0.00
0.00
0.00
32465.72
14471.93

Normal
(1b)

-4.7
58.0
91.3
8.5
21.8
124.8
203.8
280.1
1178.3
2201.%
2789.7
3216.8
3490.4
3617.9
3606.7
3464.5
3199.5
2820.0
132.8
1161.5
681.9
479.7

Angle

=-90.00
0.00
0.00
0.00
0.00
114.52
24.48

Sheas
(1b

154,
29,
46.

11.
25..
41..
56.!
524.
980..
1241.
1432,
1553.
1610.
1605,
1542..
1424..
1255..
59.
490..
303.
213.



Surface No. : 3
Factor of Safety :

Circle Center X : 192.68 ft
Circle Center Y : 241.16 ft

1.149

Circle Radius : 156.15 ft

Soil X
(ft)

1 3 230.23
2 1 232.65
3 1 235.48
4 1 238.94
5 1 240.50
6 1 241.50
7 1 242.32
8 1 242.82
) 1 245.18
10 1 247.48
11 4 248.25
12 2 250.45
13 2 254.31
14 2 258.87
15 2 263.36
16 2 267.78
17 2 272.12
18 2 276.39
19 2 280.56
20 2 284.65
21 2 288.22
22 5 28¢9.88
23 2 290.31
24 2 290.89

Resultant Forces

Weight,
Earthguake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

Y
(£r)

89.61
90.22
91.01
92.04
S2.54
92.86
93.12
93.29
94.12
94.95
95.25
96.11
97.71
99.76
101.985
104.28
106.76
109.37
112.12
115.00
117.68
118,97
119.30
119.77

1b
1b
1b
1b
1b
1lb
1b

4 4% s 42 se

Width
(ft)

4.01
0.84
4.81
2.12
1.00
1.00
0.64
0.36
4.35
0.26
1.27
3.12
4.59
4.53
4.46
4.38
4.30
4.22
4.13
4.04
3.10
0.23
0.61
0.55

X

6.00

0.00

0.00

0.00

0.00
~10252.81
10051.61

Weight
(1b)

250.7
115.7
1037.3
644.7
339.3
36l1.8
244.4
139.6
1885.9
124.3
617.8
1603.1
2551.5
2647.5
2637.1
2525.0
2316.4
2017.5
l634.8
1175.7
555.0
27.9
53.5
15,7

-25522.
0.

0.

0.

0
20740.
4781.

Y

03
00
00
00

.00

12
91

Load Water

(1b)

COO0OQCOCOCCOO0OOoOOOOQOOOOO0O00O0

=pcBolsjuRalsleNuloNoloNoNaNeNoNoNaloNoNol el ol e

25522.
0.
0.
0.
0.
23135.
11131.

(1b)

» L)
=RejoleloBoRalisoNololsloNoNaoNoNsNolsNoloRaleRe)

o000 O0000CO0O00O000OODLOCOOODOO0D
. e . s e s e 2 4 s s s e T

R

03
00
00
00
00
96
10

Normal
(1b)

69.2
106.0
943.4
583.1
306.9
327.2
221.0
125.7

1698.1
111.6
614.8

1466.8

2332.5

2420.6

2414.0

2316.4

2131.9

1864.7

151i8.1
108s.5
522.9

-3.2

50.4

14.9

Angle

-90.00
0.00
0.00
0.00
0.00

116.31

25.44

Shear
(1b)

754.8
53.3
474.1
293.0
154.2
164.4
111.1
63.2
853.4
56.1
124.5
650.6
1034.6
1073.6
1070.7
1027.4
945.6
827.1
673.8
487 .7
2! 3
4-.5
22.3
6.6
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Surface No. : 4
Factor of Safety : 1.157

Circle Center X : 164.88 ft
~ircle Center Y : 297.04 ft
rcle Radius : 218.47 £t
Soil X Y Width Weight Load Water Normal Shea
(£t (ft) (ft) (1b) {1b) (ib) {1b) (1b
1 3 225.13 87.06 4.70 293.7 0.0 0.0 54.9 872.
2 1 227.53 87.75 0.11 13.4 0.0 0.0 12.2 6.
3 1 22%.97 88.51 4.77 877.5 0.0 0.0 795.3 397.
4 1 234.73 20.06 4.74 1364.5 0.0 0.0 1232.5 615.
5 il 238.58% 91.39 2.91 1049.1 0.0 0.0 944 .9 £71.
6 i 240.50 92.09 1.00 394.4 0.0 0.0 355.2 177.
7 1 24%1.40 92.42 0.79 325.2 0.0 C.0 292.8 146.
g 1 241.90 92.60 0.21 86.3 0.0 0.0 77.5 38.
9 1 242.50 92.84 1.00 426.3 0.0 0.0 383.0 isl.
10 1 244 .73 93.71 3.45 1578.4 G.0 0.0 l141i8.2 708.
11 1 247.20 94.69 1.49 730.8 0.0 0.0 655.4 327.
12 4 248.55 95.25 1.20 604.8 0.0 0.0 604.4 121.
13 2 250.11 95.90 1.92 997.2 0.0 0.0 912.7 402.
14 2 253.306 97.31 4.57 2495.4 0.0 0.0 2283.6 1006.
15 2 257.90 99.39 4.52 2580.6 0.0 0.0 2362.4 1040.
16 2 262.40 101.57 4.47 2590.6 0.0 0.0 2373.5 1045,
17 2 266.85 103.85 4.42 2527.7 G.0 0.0 2319.0 1021.
18 2 271.24 106.24 4 .37 2394.4 ¢.0 0.0 2200.8 969.
1¢ 2 275.58 108.72 4.31 2183.6 c.0 .0 2021.1 890.
20 2 279.86 111.30 4.25 1928.4 0.0 0.0 1782.0 785.
‘1 2 284.08 113.98 4,19 1602.1 0.0 0.0 1485.6 654,
-2 2 288.09 116.65 3.82 1141.3 0.0 0.0 1062.6 468.
23 2 290.15 118.07 0.31 74.0 0.0 .0 68.9 30.
24 2 291.15 118.78 1.69 258.3 0.0 0.0 241.6 106.
25 "2 292.43 11¢.69 0.85 32.5 0.0 0.0 30.4 13.
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -28560.66 28560.66 -90.00
Earthgquake Load, 1b : 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, lb : —-11424 .47 23224.93 25882.74 116.19
Shear Feorce, lb : 11253.83 5335.73 12454 .67 25.37
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Surface No. : 5
Factor of Safety :

Circle Center ¥ : 240.77 ft
: 152.71 £t

Circle Center Y
Circle Radius : 58.

Soil X
(ft)

1 3 239.56
2 1 240.50
3 1 241.09
4 1 241.59
5 1 242.50
6 1 243.56
7 1 245.96
8 4 248.44
9 4 250.07
10 2 252.52
11 2 256.41
12 2 261.16
13 2 265.75
14 2 270.17
15 2 274.36
16 2 278.31
17 2 281.99
18 2 285.35
19 2 287.03
20 5 287.65

Resultant Forces

Weight,
Earthguake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.157

18 ft

Y
(ft)

94.56
94.58
94.58
94.59
94.60
94.62
94.81
95.06
95.31
95.78
96.73
98.28
100.23
102.57
105.28
108.34
111.72
115.41
117.44
118.33

1b
1ib
1b
1b
1b
1b
1b

(X]

Width
(ft)

0.389
1.00
0.17
0.83
1.00
i.11
3.69
1.28
1.97
2.95
4.82
4.68
4.51
4.31
4.08
3.82
3.53
3.21
0.16
1.08

.00
.00
.00
.00
.00
-12188.15

11576.8%

OO0 COOoO

Welight
(1b)

24.0
84.3
20.5
124.5
205.7
299.5
1459.8
667.1
1159.2
2021.2
3897.5
4272.6
4315.8
4052.3
3521.7
2776.8
1881.0
906.9
21.1
67.3

60

.00
.00
.00
.00

08
b2

Load Water
(1b} (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
6.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

31778.60

0.00

0.00

0.00

0.00

28898.10

12849.,98

Normal
(1b)

21.6
83.7
20.3
123.86
204.2
297.4
1397.0
657.2
1136.5
1899.1
3603.6
3916.6
3e51.7
3733.7
3289.8
2650.1
1849.0
926.1
22.6
-212.5

Angle

-20.00
0.00
0.00
0.00
0.00

114.95

25.72

Shear
(1b)

164,
41.
10.
61.

101.

148.

696.

132.

228.

836.

1586.4
1724.3
1739.7
1643.7
1448.3
1166.7
814.0
407.7
9.9
230.9
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Surface No. : 6
Factor of Safety : 1.182

Circle Center X : 169.20 £t
~ircle Center ¥ : 278.18 ft
rcle Radius : 203.39 £t
Soil X Y Width  Weight Load Water Normal Shea:
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b;
1 3 208.11 78.55 3.32 207.7 0.0 0.0 82.0 616.:¢
2 1 210.56 79.04 1.58 244 .7 0.0 0.0 227.4 111.;
3 1 213.79 79.75 4.88 1309.5 0.0 0.0 1208.4 590.-
4 1 218.65 80.90 4.85 2075.5 0.0 0.0 1%06.3 S31.:
5 1 223.49 82.18 4.82 2749.9 0.0 0.C 2513.5 1227.
6 1 228.2¢9 83.57 4.78 3332.7 0.0 0.0 3033.1 1481..
7 1 233.05 85.08 4.75 3824.0 0.0 0.0 3467.6 1693.1
8 i 237.71 86.69 4.57 4099.1 0.0 0.0 3705.8 1809.°
9 1 240.07 87.563 0.13 ~ 125.5 0.0 6.0 113.5 55..
10 i 240.57 87.72 0.87 818.9 0.0 0.0 738.5 360.°
11 1 241.50 88.08 1.00 958.6 0.0 0.0 864.6 422,
12 1 242.50 88.47 1.00 972.9 0.0 0.0 877.4 428.!
13 1 243.90 89.01 1.80 1785.1 0.0 0.0 1610.0 786.:
14 1 247 .11 90.31 4.62 4758.1 0.0 0.0 4283.4 2092.
15 1 251.70 92.28 4,57 4894.,0 0.0 0.0 4400.5 2149..
16 1 255.78 94.15 3.59 3927.4 0.0 0.0 3529.3 1723 .
17 4 258.04 85,22 .0.93 1017.9 0.0 0.0 1030.3 202..
18 4 258.57 85.47 0.12 135.3 0.0 0.0 137.8 27 .
19 2 260.80 96.59 4.34 4779.3 0.0 0.0 4396.9 1895..
20 2 265.17 ©8.87 4.41 4804.5 0.0 0.0 4427.8 1908.
"1 2 269.55 101.28 4.35 4618.0 0.0 .0 4266.2 1838..
L2 2 273.87 103.80 4.29 4358.6 0.0 0.0 4038.6 1740,
23 2 278.13 106.43 4,22 4030.0 0.0 0.0 3747.6 1615,
24 2 282.31 109.16 4.16 3636.1 0.0 0.0 3395.7 1463,
25 2 286.44 111.99 4.09 3181.3 0.0 0.0 2985.4 1286..
26 2 289.24 113.89 1.52 1070.0 0.0 0.0 1009.6 435,
27 2 291.00 115.30 2.00 1174.2 .0 0.0 1108.0 477 .
28 2 282.25 116.23 0.49 231.8 0.0 0.0 218.7 24.
29 2 294.4¢6 117.95 3.94 1008.8 0.0 0.0 957.8 412,
30 2 296.74 119.75 0.62 19.7 0.0 0.0 18.8 8.
Resultant Forces
X Y R Angle
Weight, lb : 0.00 =70149.00 70149.00 -90.00
Earthguake Load, 1lb : 0.00 0.00 0.00 0.00
Surcharge Load, lb : 0.00 ¢.00 0.00 .00
Top Water, 1b 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, 1lb : -27496.19 57664.66 63884.69 115.49
Shear Force, lb : 26922.53 12484.33 29676.27 24.88
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Surface No. : 7

Factor of Safety : 1.18%
Circle Center X : 186.72 ft
Circle Center Y : 258.77 ft
Circle Radius : 177.76 ft

Soil X Y Width Weight Load Water Normal Shear
(ft) (£t) (£t) (1b) (1b) (1b) (1b) (1b)

1 3 218.94 83.97 3.22 201.2 0.0 0.0 91.6 597.7
2 1 221.40 84.44 1.69 267 .4 0.0 0.0 - 249.2 121.4
3 1 224.69 85.13 4.88 1351.4 0.0 0.0 1250.2 609.2
4 1 229.56 86.27 4.85 2129.9 0.0 0.0 1857.7 954.0
5 1 234.39 87.54 4.82 2803.2 0.0 0.0 2562.2 1248.6
6 1 238.40 88.70 3.20 0 2197.9 0.0 0.0 1999.4 974.3
7 1 240.50 89.35 1.00 737.0 0.0 .0 670.5 326.7
8 1 241.29 89.60 0.58 436.4 0.0 0.0 397.0 193.5
9 1 241.79 89.76 0.42 324.2 0.0 0.0 293.7 143.1
10 1 242.50 90.00 1.00 781.2 0.0 0.0 707.9 344.9
11 1 244 .66 90.73 3.31 2729.5 0.0 0.0 2473.2 1205.2
12 1 248.65 92.17 4.69 4194.6 0.0 0.0 3788.7 1846.2
13 1 253.32 93.97 4.64 4452.1 0.0 0.0 4011.8 1954.9
14 1 255.73 94.96 0.20 199.9 0.0 0.0 172.8 87.6
15 4 256.41 95.25 1.14 1137.0 0.0 0.0 1142.8 224.5
16 2 258.60 96.21 3.24 3272.5 0.0 0.0 3006.3 1292.9
17 2 262.48 97.98 4.52 4669.1 0.0 0.0 4291.8 1845.7
i8 2 266.97 100.17 4.46 4634.4 0.0 0.0 4265.7 1834.4
19 2 271.40 102.49 4,40 4508.8 0.0 0.0 4159.0 1788.6
20 2 275.76 104.94 4,33 4296.3 0.0 0.0 3974.7 1709.3
21 2 280.05 107.50 4,26 4001.6 0.0 0.0 3716.0 15 1
22 2 284 .27 110.1¢ 4.18 3629.7 0.0 0.0 3386.0 145..2
23 2 288.18 112.83 3.64 2850.0 .0 0.0 2673.0 1149.5
24 2 290.23 114.26 0.46 329.4 0.0 0.0 309.0 132.9
25 2 291.23 114.99 1.54 965.1 0.0 0.0 910.8 391.7
26 2 293.24 116.48 2.48 1091.2 0.0 ¢.0 1029.8 442.9
27 2 296.14 118.70 3.32 540.9 0.0 0.0 514.1 221.1

Resultant Forces

X 4 R Angle

Weight, 1b : 0.00 =-58731.90 58731.90 -90.00
Earthquake Load, 1lb : 6.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 0.00 0.00
Bottom Water, 1ib : 0.00 0.00 0.00 0.00
Normal Force, 1lb : —-22785.21 48570.42 53649.34 115.13
Shear Force, 1lb : 22307.13 10161.48 24512.52 24 .49

4z



Surface No. : 8
Factor of Safety :

Circle Center ¥ : 163.21 ft
t 328.72 £t

~ircle Center Y

1.188

rcle Radius @ 248.27 £t

Soil X
{ft)

1 3 230.52
2 1 232.92
3 1 235.43
4 1 238.¢21
5 1 240.50
6 1 241.50
7 1 242.29
8 1 242.79
o 1 244 .97
10 4 247.12
il 4 247.80
12 2 250.15
i3 2 254.31
14 2 258.94
15 2 263.53
16 2 268.08
17 2 272.59
18 2 277.06
19 2 281.48
20 2 285.85
"1 2 289.01
2 2 291.00
23 2 292.16
24 2 294 .44
25 2 297.10

Resultant Forces

Weight,
Earthgquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

Y
(ft)

89.76
90.44
91.20
92.28
92.80
893.12
93.38
S3.55
94.31
95.06
95.31
96.18
97.78
99.66
101.63
103.70
105.86
108.11
116.44
112.87
114.69
115.88
116.57
117.98
119.65

1b :
ib :

1b
1b
1b
1b

Width
(£t)

4.59
0.22
4.78
2.18
1.00
1.00
0.57
0.43
3.95
0.34
i.02
3.66
4.65
4.61
4.57
4.53
4.49
4.44
4.40
4.35
1.98
2.00
0.32
4.24
1.07

OO0 00

.00
.00
.00
.00
.00
=12775.

12643.

63
63

Weight
(1b)

286.
28.
907.
593.
306.
328.
197.
152.
1567,
150.
459,
1783.
2543.
2773,
2933.
3025.
3051.
3012.
2910.
2747.
l1ss8.
1031.
138.
1069.
46.

WUOOOWMNRENAEOANWEBRFROUOWWNERENOWW

Y

-33230.05
0.00

0.00

0.00

0.00
27b14.53
5715.52

Load Water
(1b) (1b)

[sNeoNsNoNsoNoloNoNoNoNoNoNaoleNoNeRoRoNolNaloRolollsle]
aNaNaoNeoNsNoNoNoNsNaNuNeNeoRaoRoleolololNolNojeoNollele

°

OO0 O000OO0OO0OO0CLCO0O0OCOO0OOO0OOOC0OO0
[sNeNoNoNoNaoNoNoRoNaoRoNeNoRoRoRoloeRe oo RuelleNole )

R

33230.05
0.00
0.00
0.00
0.00

30335.89

13875.47

Normal
(1b)

62.9
25.8
825.9
538.6
278.2
298.0
17%.1
137.9
1419.1
149.6
456.6
l641.1
2338.4
2548.9
2696.3
2782.2
2808.1
2775.4
2685.7
2540.6
1101.7
955.8
127.9
994.4
43.2

Angle

=-90.00
0.00
0.00
0.00
0.00
114.91
24.33

Sheaz
(1b]

833.¢
12.¢
401.:
261.7
135.:
144.¢
87.:
67 .1
689.¢
29,
89.
703.
io002.
1093.
1156.:
1193.:
1204..
1190.
13151.
1089.
472,
409,
54.
426.
1s8.

e v gvm B 4%

e a e w3 a2 e Am m oa
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Surface No. : ©

Factor of Safety : 1.195
Circle Center X : 242.96 ft
Circle Center Y : 165.99 ft

Circle Radius 66.37 ft
Soil X Y width Weight Load Water Normal Shear
(ft) (ft) (£t) (1b) (1b) (1b) (1b) (1b)
1 5 251.41 10C.20 2.82 - 176.0 0.0 0.0 102.5 520.0
2 2 253.88 100.56 2.13 367.4 0.0 0.0 349.6 149.1
3 2 257.39 101.26 4.88 1484.4 0.0 0.0 1388.8 592.1
4 2 262.22 102.53 4.78 2140.9 0.0 0.0 1981.0 844.6
5 2 266.94 104.16 4.66 2512.2 0.0 0.0 2312.2 985.8
6 2 271.53 106.14 4.51 2608.0 0.0 0.0 2401.2 1023.8
7 2 275.96 108.46 4,34 2448.2 0.0 0.0 2267.8 966.9
8 2 280.19 111.11 4.14 2062.3 0.0 0.0 1932.9 824.1
9 2 284.22 114.07 3.91 1488.4 0.0 0.0 1420.0 605.4
10 2 287.90 117.22 3.44 745.6 0.0 0.0 728.5 310.6
11 5 289.73 118.91 0.23 27.0 0.0 0.0 -8.0 48.3
12 5 289.92 119.10 0.15 16.5 c.0 0.0 -11.2 33.0
13 2 290.38 119.59 0.76 38.6 0.0 0.0 38.8 16.6
Resultant Forces

X ¥ R Angle

Weight, 1b : 0.00 -16115.40 16115.40 =90.00

Earthquake Load, 1lb : 0.00 0.00 0.00 0.00

Surcharge Load, 1lb 0.00 0.00 0.00 0.00

Top Water, 1lb 0.00 0.00 0.00 0.00

Bottom Water, 1lb : 0.00 0.00 0.00 0.00

Normal Force, 1lb : -6418.96 13247.52 14720.73 115.85

Shear Force, 1lb : 6183.18 2867.88 6815.90 24 .88

2l



Surface No. : 10
Factor of Safety : 1.212
Circle Center X : 189.06 ft
~“ircle Center Y : 200.59 ft
rcle Radius 120.33 ft
Soil X Y
(£t) (ft)
1 3 213.23 81.12
2 1 215.71 81.44
3 1 21%.31 82.00
4 1 224.22 82.95
5 1 229.09 84.09
6 i 233.90 85.44
7 1 238.15 86.81
8 1 240.50 87.63
9 1 241.01 87.81
10 1 241.51 88.01
11 1 242.50 88.40
12 1 244.33 g89.12
13 1 247 .95 20.67
14 1 252.47 92.79
15 1 255,71 94.45
16 4 257.17 95,25
17 2 258.36 95.90
18 2 261.24 97.60
19 2 265.46 100.27
20 2 269.57 103.12
"1 2 273.56 106.13
.2 2 277.42 109.31
23 2 281.14 112.64
24 2 284.08 115.47
25 5 285.84 117.25
26 5 286.76 118.21
Resultant Forces
Weight, 1b

EBEarthquake Lecad, 1lb
Surcharge Load, 1lb
Top Water, 1lb
Bottom Water, lb
Normal Force, 1b
Shear Force, 1lb

BE €4 SR 66 kb PR ek

Width
(f€)

2.69
2.27
4,93
4.89
4.84
4.79
3.71
1.00
0.02
0.98
1.00
2.66
4.57
4.48
2.00
0.91
1.47
4.28
4.17
4.05
3.93
3.79
3.66
2.22
1.29
0.56

.00
.00
.00
.00
.00
-21111.64

20403.31

OO OO0

Weight
(1b)

168,
403.
1635.
2545,
3299.
3894,
3364.
952.
14.
953.
981.
2678,
474 4.
4728,
2102.
949,
1521.
4291.
3888.
3377.
2773,
2088.
1339.
435.
107.
11.

AW O RS HOOWWW-IMN&OWOH WD E NN

Y

-53251.54
0.00

0.00

0.00

0.00
43553.94
9697.60

iyl
Q
)
o

(1b)

o000 00C0O00O0OCOOOO0O0OO0OQCOO0O0O00

OO0 0CC OO0 0C0C0 000000000 OC OO0

R

53251.54
0.00
0.00
0.00
6.00

48400.90

22590.67

CO0O0O0O0O0QQOQOCOCOOOOOO0OO0OOCO0OCO0O0O0

.

QOO0 QCOO0OOCOOCQCOOOOOO0O0O0O00O0O0O00O0

Water
(1b)

Normal
(1b)

105.7
383.1
1534.4
2362.7
3034.5
3556.3
3056.1
865.0
13.2
863.
888.
2423,
4284.
4269.
1901.
980.
1410.
3998.
3647.
3196.
2652.
2022.
1316.
434.
=-108.4
-90.9

AN OoOONN WD

Angle

=90.00
0.00
0.00
0.00
0.00
115.86
25.42

Shea:
(1b.

497,
182.:
730.
1125,
1445 .1
1693,
1455,
411,

411..
422,
1154..
2040..
2033..
905.
188..
592.
1680..
1533.
1343.!
1114 .
850.
553..
182.
258,

58..

45
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Title : Full Slope
Description : Run F4

Bishop Circular Surfaces — Most Critical Surfoces

Minimum Factor of Safety : 1.126
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******************************************************************************

P TP T R § 8 Ekkk%
ek ok ok Reinforced Slope Stability 2T
EukEkd kdkk gk

Ik (c)1995 by GECCOMP Corp, Concord, MA kkkkk
nkkkk licensed to FHWA for distribution by FHWA only % de ko

kR A R R R A R R A A R R A R R A R R R A R R AR AR T AR AT R R I AT hd I h AR ARk dhhddi ok kdhs

File : C:\RSs\f4.dat
Date : Tue 10-10-:0, 16:37:17
Name : US Steel ~- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F4
Remarks :

EE 2 AR A S AL LRI T X TR R L T R T R R R R R

gk ok kok INPUT DATA Ehkokk
Dy L T I T T T T o S e A A A A A AR A A A A AT WY ATV SpeY

Profile Boundaries

Number of Boundaries :
Number of Top Boundaries : 9

Soil Parameters

Number of Soil Types : 5

EE 2R R AR R LRI EEEEE T EET LT PEETEEEEEELTETEEEEFEEEE L LS T TR TR R e

kkkkk TRIAL SURFACE GENERATION *hkkk
2t e R T P P T LT

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Fach Polnt : 10

Left Initiation Point : 201.00 £t
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft

Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

<7



******************************************************************************

*hkkkk RESULTS dk ok
AR R AR R R R AR T E Rl R R g R R R g e A A A A N N A A SRS SRR ]

Critical Surface

Factor of Safety : 1.126
Circle Center X : 213.53 ft
Circle Center Y : 228.61 ft
Circle Radius : 136.47 ft

oz



P e At s s bt S ET I R R R R R R N e L L )

%% k& R § S
LS Reinforced Slope Stability
TEkkkk
ik (c)1995 by GEOCOMP Corp, Concord, MA
w e e o e licensed to FHWA for distribution by FHWA only

kR Ek%
*EkEkk¥d
kEk*xk
Ef
kkkhk

AR LS R S R R Y R R R R R R RIS

File : C:\RSsS\f4.dat
Date : Tue 10-10-:0,
Name :

Problem Title
Description : Run F4
Remarks :

16:43:24
US Steel -- Interior 2:1 Slopes
Full Slope

e e ket s R E AR E AR ST R R Y E R R L L

INPUT DATA :
e R 2 R e e E R T R R R TR T T T L T g e A g g g ey

d*hkkkk

Profile Boundaries

Number of Boundaries : 15
Number of Top Boundaries : 9

Boundary
No.

e WP

Soil Parameters

X-Left
(ft)

1006.00
200.00
240.00
241.00
280.00
310.00
359.00
360.00
400.00
243.00
308.00
241.00
240.00
202.00
200.00

Number of Soil Types

Y-Left
(ft)

75.
75.
95.
95.
120.
120.
95.
95.
75.
95.
120.
95.
95.
75.
75.

00
00
00
50
00
00
50
00
00
50
00
50
00
0o
00

Soil Total Saturated Cohesion

Type Unit Wt. Unit Wt.
(pct)

135.0

No. {pct)

1 125.0

5
Intercept
(pst)
0.0

X-Right

L

Soil Type
Below Bnd
1
3
4
5
2
5
4
3
1
2
2
4
i
1
1
Piez.

Ne.

Y-Right

(ft) (ft)
200.00 75.00
240.00 $5.00
241.00 95.50
290.00 120.00
310.00 120.00
359.00 95.50
360.00 95.00
400.00 75.00
£40.00 75.00
292.00 120.00
357.00 95.50
359.00 95.50
360.00 95.00
242.00 95.00
202.00 75.00

Friction Pore Pressure
Angle Pressure Constant Surface
(deq) Param. (pst)
35.0 0.00 0.0

0‘4f§,



2 125.0 135.0 0.0 27.0 0.00 0.0 0
3 125.0 135.0 200.0 35.0 0.00 0.0 o
4 125.0 135.0 0.0 13.1 0.00 0.0 0
5 125.0 135.0 200.0 27.0 0.00 0.0 0

dkkkkdkkhkhkhkkkkhkkhkhkkhhkhhhkhhhkhkhhhhhrdhhhrhhdhh bk rrhhhk kb hhhkh kb hdrhhhdhhrhds

kkkkk : TRIAL SURFACE GENERATION kkkkk
AR R S R A T T T L T L T o R R R R R g e s

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

R R R AT SRS A R R R R R L R R R L L L L L L L T e

khkkkk RESULTS kkkk.
L o L L R R R T L Lk L L L L T N ur R Aty

S0



Surface No. ¢ 1
Factor of Safety : 1.126
Circle Center ¥ : 213.53 ft
~ircle Center Y : 228.61 Tt
rcle Radius : 136.47 ft
Soil X Y
(ft) (ft)
i 3 239.5¢6 94.65
2 1 240.50 84.85
3 1 241.11 24,98
4 4 242.11 95.19
1) 4 243.31 95.44
G 2 243.81 95.54
7 2 246.43 96.1%
8 2 251.26 97.48
o 2 256.04 98.95
10 2 260.76 100.59%
11 2 265.42 102.41
12 2 270.00 104,39
13 2 274.52 106.55
14 2 278.95 108.86
15 2 283.29% 111.34
16 2 287.54 113.97
17 2 28%.82 115.45
18 2 291.00 116.28
18 2 292.87 117.59
20 2 294,94 119.10
Resultant Forces
Weight, 1b

Earthguake Load, 1b
Surcharge Load, lb
Top Water, 1b
Bottom Water, 1ib
Normal Force, lb
Shear Force, 1lb

Width
(ft)

0.89
1.00
0.23
1.77
0.61
0.39
4.85
4.81
4.75
4.69
4.62
4.55
4.47
4.39
4.30
4.20
0.36
2.00
1.74
2.40

X

.00
.00
.00
.00
0.00
~109253.02
10791.03

Q0O Qo0

Weight
(1b)

14.3
50.4
16.6
1%2.9
83.1
66.9
1231.5
18%92.4
2417.1
2806.6
3063.4
3190.9
3193.8
3078.1
2850.4
2518.9
200.9
930.2
£24.86
270.6

4978.

59

.00
.00
-00
.00

58
01

Load Water
(1b} (1b)
0.0 0.0
6.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

28603.59

0.00

0.00

Q.00

0.00

26041 .06

11883.90

Normal
(1b)

=-17.0
45.5
15.0
188.9
91.1
62.5
1140.6
1742.3
2215.0
2563.5
2792.5
2907.0
2911.8
281z2.1
2613.1
2320.2
186.2
862.1
486.2
252.7

Angle

~-90.00
0.00
0.00
0.00
0.00
114.87
24.76

Shea:
{1k,

150.:
28.
9..
39.

28..
516..
788.

1002.
1160..
1263.:
1315.°
1317.
1272.
1182.
1050.

84.
390.
220.
114.

51



Surface No. : 2
Factor of Safety
Circle Center X

1.146

: 225.91 ft
Circle Center Y : 202.95 ft

Circle Radius : 109.19 ft

Soil X
(ft)

1 3 239.56
2 1 240.50
3 1 241.46
4 1 241.96
5 1 242.09
6 4 242 .59
7 4 243.53
8 4 244 .65
9 2 247 .10
10 2 251.40
11 2 256.23
12 2 261.00
13 2 265.70
14 2 270.31
15 2 274.83
16 2 279.24
17 2 283.55
18 2 287.73
1% 2 289.90
20 2 291.00
21 2 292.89
22 2 295.34

Resultant Forces

Weight,
Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

Y
(ft)

94.62
94.76
94.%0
94.97
94.99
95.06
95.20
95.39
95.86
96.80
98.08
99.58
101.29
103.22
105.36
107.70
110.24
112.97
114.47
115.30
116.73
118.70

1k
ib
1b
1b
1b
1b
1b

4 88 B4 A% ¥ 44 ww

Width
(ft)

0.89
1.00
0.93
0.07
0.18
0.82
1.06
1.18
3.73
4.86
4.80
4.73
4.66
4.57
4.47
4.36
4.25
4,12
0.21
2.00
1.78
3.12

X

0.00

0.00

0.00

0.00

0.00
~13474.63
13172.29

Weight
(1b)

17.5
61.6
96.9
8.1
23.1
127.2
207.7
285.8
1256.1
2370.0
3024.9
3506.4
381e6.7
3960.2
3943.8
3776.5
3469.2
3035.2
141.6
1174.2
726.9
505.4

04

-00
.00
.00
.00

30
74

Load Water

(1b)

*

-

lesjsjualeoBsBolsNoRoNaloNoNoNoNoNaoNoNeNol el

*

+

o000 CO0O0O0O000CO0O000ODO0O0O0OOD0
. 4 & ¢ & & 9 @ L I ) . 8 & &

32471.
14471.

(1b)

+

.

CO0O0O0OO0OO0O00O0Q0QO0OCO0O00O0OOOO OO

OO0 QOO0 00OO0COO0CO0O00O0OOOO0

04

.00
.00
.00
.00

o¢
42

Normal
(1b)

-4.6
57.2
90.0
8.4
21.5
124.9
203.8
280.1
1178.4
2202.2
2790.1
3217.4
3491.1
3618.7
3607.6
3465.5
3200.5
2820.9
132.9
1101.9
682.1
479.9

Angle

=-90.00
0.00
0.00
0.00
0.00
114.52
24.46

Shear
(1b)

153.9%
34,9
£5.0

5.1
13.1
25.4
41.4
56.9

523.9

97%.0

1240.4
1430.3
1552.0
1608.8
1603.8
1540.6
1422.8
1254.1

59.1

489.8

373

2. .3

52



Surface No. : 3

Factor of Safety : 1.181
Circle Center X : 240.77 ft
~ircle Center Y : 152.71 ft

rcle Radius 58.18 ft
Soil X Y Width Weight Load Water Normal Sheai
(ft) (£t) (£t) (1b) (1b) (1b) (1b) (1b)
1 3 239.56 94.56 0.89 24.0 0.0 0.0 21.6 163 .¢
2 1 240.50 94.58 1.00 84.3 0.0 0.0 83.6 49 .¢
3 1 241.09 94.58 0.17 20.5 0.0 0.0 20.3 12. 1
4 1 241.59 94.59 0.83 124.5 0.0 0.0 123.5 73.:
5 1 242.50 94.60 1.00 205.7 0.0 0.0 203.8 121 .1
6 1 243.56 94.62 1.11 299.5 0.0 0.0 297.0 176.:
7 31 245.96 94 .8] 3.69 1459.8 0.0 0.0 1384.5 821.:
8 4 248.44 95.06 1.28 667.1 0.0 0.0 657 .4 129.¢
9 4 250.07 95,31 1.97 1159.2 0.0 0.0 1137.3 224 .
10 2 252.52 $5.78 2.95 2021.2- 0.0 0.0 1902.0 820.°
11 2 256.41 96.73 4,82 3897.5 0.0 0.0 3611.3 1558.¢
12 2 261.16 98.28 4.68 4272 .6 0.0 0.0 3927.6 1695,
13 2 265.75 100.23 4,51 4315.8 0.0 0.0 3965.1 1711.:
14 2 270.17 102.57 4.31 4052.3 0.0 0.0 3748.8 1617.¢
15 2 274.36 105.28 4.08 3521.7 0.0 0.0 3305.2 1426."
16 2 278.31 108.34 3.82 2776.8 0.0 0.0 2664.3 1149.!
17 2 281.99 111.72 3.53 1881.0 0.0 0.0 1860.2 802.1
18 2 285.35 115.41 3.21 906.9 G.0 0.0 932.4 402.:
19 2 287.03 117.44 0.16 21.1 ¢.0 0.0 22.7 9,
20 5 287.65 118.33 . 1.08 67.3 0.0 0.0 -208.5 228.:
Resultant Forces

X Y R Angle

Weight, 1b 0.00 -31778.60 31778.60 -90.00

Earthguake Leoad, 1lb 0.00 0.00 0.00 0.00

Surcharge Load, 1lb : 0.00 0.00 0.00 0.00

Top Water, lb : 0.00 0.00 .00 0.00

Bottom Water, 1lb : 0.00 0.00 - 0.00 0.00

Normal Force, 1lb : -12241.27 26273.24 28985.03 114.98

Shear Force, 1lb : 11600.55 5505.36 12840.62 25.39

53



Surface No. : 4

Factor of Safety : 1.195
Circle Center X : 242.96 ft
Circle Center Y : 165.99 ft
Circle Radius : 66.37 ft
Soil X 4
(ft) (ft)
1 5 251.41 100.20
2 2 253.88 100.56
3 2 257.39 101.26
4 2 262.22 102.53
5 2 266.94 104.16
6 2 271.53 166.14
7 2 275.96 108.46
8 2 280.19 111.11
9 2 284.22 114.07
- 10 2 287.90 117.22
11 5 289.73 118.91
12 5 289,92 119.10
13 2 290.38 119.59
Resultant Forces
Weight, 1b :
Earthquake Load, 1b :
Surcharge Load, 1lb :
Top Water, 1b :
Bottom Water, 1lb :
Normal Force, 1lb :
Shear Feorce, lb

width
(ft)

2.82
2.13
4.88
4.78
4.66
4.51
4.34
4.14
3.91
3.44
0.23
0.15
0.76

X

0.090
0.00
0.00
0.00
0.00
-6418.96
6183.18

Weight
(1b)

176.
367,
1484.
2140.
2512.
2608.
2448.
2062.
1488,
745.
27.
16.
38.

AU OG S WNONWELO

40

.00
.00
.00
-00

52
88

Load Water
(1b) (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 .0
0.0 0.0
0.0 0.0
0.0 0.0

16115.

40

.00
.00
-00
.00

73
90

Normal
(1b)

102.5
349.6
1388.8
1981.0
2312.2
2401.2
2267.8
1932.9
1420.0
728.5
-8.0
-11.2
38.8

Angle

-90.00
0.00
0.00
0.00
0.00

115.85

24 .88

Shear
(1b)

520.0
149.1
592.1
844.¢6
985.8
1023.8
966.9
824.1
605.4
310.6
48.3
33.0
16.6

54



Surface No. : 5 _
Factor of Safety : 1.199

Circle Center X : 192.68 ft
rircle Center Y : 241.16 ft
rcle Radius : 156.15 ft
Soil X Y Width  Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b}
1 3 230.23 89.61 4.01 250.7 0.0 0.0 T74.6 733.4
2 1 232.65 20.22 0.84 115.7 0.0 0.0 i04.1 60.¢
3 1 235.48 91.01 4.81 1037.3 0.0 0.0 924.7 540.C
4 1 238.94 92.04 2.12 644.7 .0 0.0 570.3 333.C
5 1 240.50 22.54 1.00 339.3 0.0 0.0 300.1 175.73
6 1 241.50 92.86 1.00 361.8 0.0 0.0 320.0 186.¢
7 1 242.32 93.12 0.64 244 .4 0.0 0.0 216.2 126.7
8 1 242 .82 93.29 0.36 139.6 0.0 0.0 122.7 71.6€
9 1 245.18 94,12 4,35 1885.9 C.0 0.0 1657.4 967.¢
10 1 247.48 94.95 0.26 124.3 0.0 0.0 108.7 63.4
11 4 248.25 95.25 1.27 617.8 C.0 0.0 616.7 119.7
12 2 250.45 86.11 3.12 1603.1 0.0 0.0 1476.0 627.%
13 2 254.31 97.71 4.59 2551.5 0.0 0.0 2348.3 997.¢C
14 2 258.87 899.76 4.53 2647.5 6.0 0.0 2438.2 1036.1
15 2 263.36 101.95 4.46 2637.1 0.0 0.0 2432.7 1033.¢8
16 2 267.78 104.28 4.38 2525.0 0.0 0.0 2335.6 992.¢
17 2 272.12 106.76 4.30 2316.4 0.0 0.0 2150.7 913.¢
18 2 276.39 109.37 4,22 2017.5 0.0 0.0 1882.1 799 .¢
19 2 280.56 112.12 4,13 1634.8 0.0 0.0 1534.0 651.¢
20 2 284.65 115.00 4.04 1175.7 0.0 0.0 1110.9 472.C
1 2 288.22 117.68 3.10 555.0 0.0 0.0 528.6 224 .¢
2 5 289,88 118.97 0.23 27.9 0.0 0.0 -2.0 47.¢
23 2 290.31 112.30 0.61 53.5 0.0 0.0 50.9 21.¢
24 2 290.89 119.77 0.55 15.7 0.0 0.0 15.1 6.4
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -25522.03 25522.03 =90.00
Earthquake Load, 1lb : 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, l1lb : -10297.22 20784.01%1 23194.99 1i6.36
Shear Force, 1b : 10071.82 4738.02 1113Q0.61 25.19



Surface No. : 6

Factor of Safety : 1.218
Circle Center X l64.88 ft
Circle Center Y 297.04 ft
Circle Radius : 218.47 ft

Soil X Y width Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1) (1b) (1b) (1b)
1 3 225.13 87.06 4.70 293.7 0.0 0.0 64.4 839.9
2 1 227.53 87.75 0.11 13.4 0.0 0.0 12.0 6.9
3 1 229.97 88.51 4.77 877.5 0.0 0.0 779.4 448.1
4 1 234.73 90.06 4.74 1364.5 0.0 0.0 1206.1 693.4
5 1 238.55 91.39 2.91 1049.1 0.0 0.0 923.4 530.9
6 1 240.50 92.09 1.00 394.4 0.0 6.0 347.1 199.6
7 1 241.40 92.42 0.79 325.2 0.0 0.0 286.2 164.5
8 1 241.90 92.60 0.21 86.3 0.0 0.0 75.7 43.5
9 1 242.50 92.84 1.00 426,3 0.0 0.0 373.8 214.9
10 1 244.73 83.71 3.45 1578.4 0.0 0.0 1384.1 795.7
11 1 247.20 94.69 1.49 730.8 0.0 0.0 638.7 367.2
12 4 248.55 95,25 1.20 604.8 0.0 0.0 606.8 115,09
i3 2 250.11 95.90 1.92 997.2 0.0 0.0 919.9 384.8
14 2 253.36 97.31 4.57 2495.4 0.0 0.0 2302.5 963.3
15 2 257.90 99.39 4.52 2580.6 0.0 0.0 2383.0 996.9
16 2 262.40 101.57 4.47 2590.6 0.0 0.0 2395.2 1002.0
17 2 266.85 103.85 4.42 2527.7 0.0 0.0 2341.2 979.5
18 2 271.24 106.24 4.37 2394 .4 0.0 C.0 2222.9 930.0
19 2 275.58 108.72 4.31 2193.6 0.0 .0 2042.3 854.4
20 2 279.86 111.3¢0 4.25 1928.4 0.0 0.0 1801.4 753.6
21 2 284.08 113.98 4.19 1602.1 0.0 0.0 1502.5 6’ 3
22 2 288.09 116.65 3.82 1141.3 0.0 0.0 1075.2 44..8
23 2 290.15 118.07 0.31 74.0 0.0 0.0 69.7 - 29.2
24 2 291.15 118.78 1.69 258.3 0.0 0.0 244.6 102.3
25 2 292.43 119.69 0.85 32.5 0.0 0.0 30.8 12.9
Resultant Forces
X Y R Angle
Weight, 1b 0.00 ~28560.66 28560.66 -90.00
Earthquake Load, 1b 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1b : 0.00 0.00 0.00 0.00
Bottom Water, 1ib : 0.00 0.00 0.00 0.00
Normal Force, 1lb : -11469.36 23268.01 25941.22 126.24
Shear Force, 1lb : 11274.,33 5292.65 12454.82 25.15

5



Surfac
Factor
Circle
~ircle

rcle

So

000 1O W

Result

of Safety : 1.222
Center X : 163.21 ft
Center Y : 328.72 ft
Radius : 248.27 £t
il X Y
(ft) (ft)
3 230.52 89.76
1 232.92 S0.44
1 235.43 21.20
1 238.91 92.28
1 240.50 92.80
kN 241.50 23.12
i 242.29 93.38
1 242.79 93.55
1 244.97 94.31
4 247.12 95.06
4 247.80 95.31
2 250.15 96.18
2 254.31 97.78
2 258.94 899.66
2 263.53 101.63
2 268.08 103.70
2 272.59 105.86
2 277.06 108.11
2 281.48 110.44
2 285.85 112.87
2 289.01 114.69
2 291.00 115.88
2 292.16 116.57
2 294 .44 117.98
2 297.10 119.65
ant Forces
Weight, 1b :
Earthquake Load, 1lb :
Surcharge Load, 1lb :
Top Water, 1b :
Bottom Water, 1b :
Normal Force, 1lb :
Shear Force, 1lb :

e No. : 7

Width
(£t)

4.59
22
.78
.18
.00
.00
.57
.43
.95
.34
.02
.66
.65
.61
.57
.53
.49
.44
.40
.35
.98
.00
.32
.24
.07

PR ONRPR OB EELEELRWFOWOORENSO

.00
.00
.00
.00
.00
-123803.90

12656.71

QOO0 O0

Weight
(1b)

286.
28.
207.
593.
306.
328.
197.
152.
1567.
150.
459.
1783.
2543.
2773,
2933.
3025,
3051.
3012,
2810.
2747.
1188.
1031.
138.
1069,
46.

WU OO WNENLBOOONWEWOWWNDL NG WW

05

.00
.00
.00
.00

15
90

&
0
)
o

(1b)

eNoNaoNoNeNoNeNoleNsBolaoajaelooBoloNolalelolelNe;

.

OO COOOOO0CO0OO0O0ODO000O0 OO0 0OO0

Water

(1b)

L] .

L)

[oNeNeloBoNeoleNoleleNeRoRoloReoNaloieoinioieiepe
OO0 OCO0OOOOOoOO0OOOO0OC OO0 OO0

05

.00
.00
.00
.00

57
81

Normal
(1b)

66.9
25.3
807.3
525.7
271.6
290.8
174.9
134.4
1383.1
149.8
457 .4
1647.3
2347.7
2559.5 1
2708.1 1
2795.0 1
2821.6 1
2789.3 1
2699.7 1
2554 .3 1
1107.9
961.2
128.6
1000.2
43.4

Angle

=-90.00
0.00
0.00
0.00
0.00
114.93
24.19

7

Shean
(1b;

819.:

14.¢
462.°
301.:
155.°
166.°
100.:
T7.:
792 .1

28."

87.:
687.:
979.
067.
129,
165.
176.
163.
126.
065.
462 .
400."

53.1
417.:

18..

e  m e emm s ae ree o ow



Surface No. : 8

-Factor of Safety : 1.256
Circle Center X 246.07 ft
Circle Center Y 142.13 ft
Circle Radius : 44.88 ft

Soil X Y Width Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 5 245.60 97.30 2.09 130.8 0.0 0.0 122.4 383.0
2 2 248.10 97.36 2.91 615.7 0.0 0.0 610.3 247.7
3 2 252.03 97.72 4.96 2041.2 0.0 0.0 1853.1 792.6
4 2 256.94 98.66 4.85 2815.1 0.0 0.0 2728.1 1107.1
5 2 261.70 100.14 4.69 3346.3 0.0 0.0 3102.0 1258.8
6 2 266.28 102.14 4.46 3347.2 . 0.0 0.0 3112.1 1262.9
7 2 270.60 104.63 4,18 2963.3 0.0 0.0 2798.3 1135.6
8 2 274.62 107.60 3.85 2270.6 0.0 0.0 2206.0 §95,2
9 2 278.28 110.99 3.48 1370.9 0.0 0.0 1389.2 563.8
10 2 280.79 113.78 1.54 310.9 c.0 .0 333.5 135.3
11 5 282.19 115.60 1.26 78.5 0.0 0.0 ~-194.0 248.8
Resultant Forces
X Y R Angle
Weight, 1b 0.00 =19390.49 19390.49 -90.00
Earthquake Load, 1b 0.00 0.00 0.00 6.00
Surcharge Load, 1lb 0.00 0.00 0.00 0.00
Top Water, 1b 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, 1lb : -7470.52 16092.21 17741.70 114.90
Shear Force, 1lb : 7063.71 3298.28 7795.81 25.03

5



Surfac
Factor
Circle
~ircle

rcle

So

HOWO-IOUMWN

e

Result

Su

e No. : 9
of Safety : 1.279
Center X 252.49 £t
Center ¥ : 138.77 ft
Radius : 38.85 ft
il X Y
(ft) (ft)
5 251.00 100.00
2 253.50 100.00
2 257.48 100.32
2 262.38 101.28
2 267.11 102.8¢6
2 271.60 105.04
2 275.77 107.77
2 279.56 111.02
2 282.60 114.34
5 284.15 116.31
5 284.68 117.07
ant Forces
Weight, 1b
Earthguake Load, 1lb
rcharge Load, lb
Top Water, 1b
Bottom Water, lb :
Normal Force, lb :
Shear Force, 1lb :

Width
(ft)

2.00
3.00
4.96
4.83
4.63
4.35
4.00
3.58
2.50
0.60
0.46

ol e N elole)

~6588

.00
.00
.00
.00
.00
77
6195,

53

Weight
(1b}

125.1
655.7
2117.5
2964.5
3294.
3133.
2556.
1683.
610.
58.
15.

OO ~-NO PR NG

S0

.00
.00
.00
.00

57
33

Load Water
(1b) (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

17213.90

0.00

0.00

0.00

0.00

15789.94

6825.61

Normal
(1b}

125.0
655.7
2030.3
2774.4
3060.8
2938.0
2460.6
1693.2
654.8
-65.6
-122.5

Angle

=90.00
0.00
0.00
0.00
0.00
114.66
24.81

57

Shea
{1b

362.°
261.:
808.¢
1105.:
1219.°
1170.
S80.
674,
260.
125,
91.

e vk Pem dwm R B



Surface No. : 10

Factor of Safety : 1.290
Circle Center X : 186.72 ft
Circle Center Y : 258.77 ft
Circle Radius : 177.76 ft

Soil X Y Width  Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 3 218.94 83.97 3.22 201.2 0.0 0.0 98.5 561.3
2 1 221.40 B4.44 1.69 267 .4 0.0 0.0 246.8 134.0
3 1 224.69 85.13 4.88 1351.4 0.0 0.0 1236.6 671.2
4 1 229.56 86.27 4.85 2129.9 0.0 0.0 1833.9 1048.6
5 1 234.39 87.54 4.82 2803.2 0.0 0.0 2527.9 1372.0
6 1 238.40 88.70 3.20 2197.9 0.0 0.0 1970.1 1069.3
7 1 240.50 89.35 1.00 737.0 0.0 0.0 660.6 358.6
8 1 241.29 89.60 0.58 436.4 0.0 0.0 391.2 212.3
9 1 241.79 89.76 0.42 324.2 0.0 0.0 289.0 156.9
10 1 242.50 90.00 1.00 781.2 0.0 0.0 696.6 378.1
i1 1 244.66 90.73 3.31 2729.5 g.0 0.0 2433.8 1320.9
12 1 248.65 ©2.17 4.69 4194.6 0.0 0.0 3723.7 2021.0
13 1 253.32 93.97 4.64 4452.1 0.0 0.0 3838.1 2137.4
14 1 255.73 94.96 0.20 199.9 0.0 0.0 176.3 85.7
15 4 256.41 95,25 1.14 1137.0 0.0 c.0 1150.3 207.5
16 2 258.60 96.21 3.24 3272.5 0.0 0.0 3045.7 1202.8
17 2 262.48 97.98 4.52 4669.1 0.0 0.0 4351.7 1718.6
18 2 266.97 106.17 4.46 4634.4 0.0 0.0 4328.8 1709.6
19 2 271.40 102.49 4.40 4508.8 0.0 0.0 4224.2 1668.3
20 2 275.76 104.94 4.33 4296.3 0.0 0.0 4040.5 1595.7
21 2 280.05 107.50 4,26 4001.6 0.0 0.0 3780.7 14 2
22 2 284.27 110.19 4.18 3629.7 0.0 0.0 3448.0 136¢._..8
23 2 288.18 112.83 3.64 2850.0 0.0 0.0 2724.3 1075.9
24 2 290.23 114.26 0.46 329.4 C.0 0.0 314.9 124.4
25 2 291.23 114.99 1.54 965.1 0.0 0.0 929.1 366.9
26 2 293.24 116.48 2.48 1091.2 0.0 0.0 1050.5 414.9
27 2 296.14 118.70 3.32 540.9 0.0 0.0 524.9 207.3
Resultant Forces

X Y R Angle

Weight, 1lb : 0.00 ~58731.90 58731.90 -90.00

Earthquake Load, 1lb : 0.00 0.00 0.00 0.00

Surcharge Load, 1b : 0.00 0.00 c.00 0.00

Top Water, 1lb : 0.00 0.00 0.00 0.00

Bottom Water, 1b : 0.00 0.00 0.00 0.00

Normal Force, 1lb : —22952.84 48738.90 53873.12 115.22

Shear Force, 1b : 22372.41 9983.00 24502.75 24,07
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******************************************************************************

*kkk Kk R S 8 %k %k k%
Fhkkk Reinforced Slope Stability 2 TTT"
kkdokk ~ P
Fhkdk (c)1995 by GEOCOMP Corp, Concord, MA k%
Fkkkk licensed to FHWA for distribution by FHWA only *dkkkk

******************************************************************************

File : C:\RSS\f5.dat

Date : Wed 10-11-:0, 00:12:28
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope

Description : Run F5a
Remarks

******************************************************************************

%k ok kok INPUT DATA kkkkk
R s L L L R R T T L T b L L L L L L ar u Ao

Profile Boundaries

Number of Boundaries : 11
Number of Top Boundaries : 9

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 100.00 75.00 . 200.00 75.00 1

2 200.00 75.00 240.00 25.00 1

3 240.00 95.00 241.00 95.50 4

4 241.00 95.50 290.00 120.00 2

5 290.00 120.00 310.00 120.00 2

6 310.00 120.00 359.00 95.50 2

7 359.00 95.50 360.00 95.00 4

8 360.00 95.00 400.00 75.00 1l

9 400.00 75.00 440.00 75.00 1
10 241.00 85.50 359.00 95.50 4
i1 240.00 85.00 360.00 95.00 . 1

Soil Parameters
Number of Scil Types : 4

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) {pct) (psf) (deq) Param. (pst) No.
1 125.0 135.0 0.0 30.0 0.00 0.0 0
2 125.0 135.0 0.0 27.0 0.00 0.0 0
3 125.0 135.0 200.0 27.0 0.00 0.0 0
4 125.0 135.,0 0.0 13.1 0.00 0.0 0

lo Z



Rk hhkrhddhidhhkhhhhihrhhdhh bt ddddhhrdtdh bbb e r i hddhhih b tddhddthdthhdbhd bttt it

bk kokok TRIAL SURFACE GENERATION %k ek k
LR T L Y EE E E E S I I

Data for Generating Rankine Block Surfaces

Number of Trial sSurfaces : 100
Number of Boxes : 2
Segment Length : 45.00 ft
Box X-Left Y-Left X=-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 201.00 75.00 202.00 75.00 .00
2 244.90 75.00 397.30 75.00 0.00

khkkhkhrkhdhkhkhkddhhkdkrdrdkhkddddrhhhdhdhdrdhhd b hdhhdhrddhrwd b htdhdhkhkhh bkt dddrtdhddtts

Fkdkkd RESULTS *hkwk
T I I I L T T T L T L T T T N T o T uu a A A St A A AR AU e

&3



Surface No, : 1
Factor of Safety :

Soil X
(ft)

1 1 200.85
2 1 220.56
3 1 240.50
4 1 252.64
5 1 270.06
6 4 276.03
7 2 283.11
8 2 290.62

Resultant Forces

Weight,
Earthquake Load,
Surcharge ILoad,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.611

Y
(£t)

75.15
75.00
75.00
75.00
85.00
95.25
106.74
118.99

1b
ib
1b
1b
1b
1b
1b

e ee 0

Width
(ft)

0.52
38.89
1.00
23.28
11.55
0.40
13.77
1.24

X

0.00

0.00

0.00

0.00

0.00
-57893.73
57927.05

Weight
{1Db)

17.9

49961.4

2531.3

76597.3
36124.1

881.5

16903.8

156.6

Y

-183173.86
0.00

0.00

0.00

0.00
163399.52
19774.34

t
o]
o
&

(1b)

COO0O0O0ODOO0OC0

.
.

OCO0COCOQO

OCO000O0OO0O
COO0OO0OO0O0OQ0

.
*

R

183173.86
0.00

0.00

0.00

0.00
173352.49
61209.21

Water
(1b)

Normal
(1b)

26.1
49961.4
2531.3
76597.3
44577.1
1199.4
21338.4
197.7

Angle

=90.00
0.00
0.00
0.00
0.00
109.51
18.85

st -r
)

9.4
17805.5
907.2
27451.5
15975.9
173.3
6749.0
62.5

b



Surface No. : 2

Factor of Safety :
Soil X
(ft)

1 1 201.11

2 1 220.72

3 1 240.50

4 1 251.68

5 1 268.14

6 4 274.11

7 2 281.66
Resultant Forces

Weight,

Earthgquake Load,
Surcharge Load,;
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.611

Y

(£t)

75.
75.
75.
75.
85.00
95.25
107.50

1b
1b
1b
1b
1b
1b
1b

19
00
00
00

width
(££)

0.67
38.56

21.
11.

36
55

14.71

X

.00
.00
.00
.00
.00

(== ol o]

-54478.55

54510.26

Weight
(1Db)

30.2
49934.9
2531.3
69000.0
34738.7
833.9
15313.4

Y

~172382.44
0.00

0.00

0.00

0.00
153747.08
18635.36

Lead Water
(1b) (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

172382.44

0.00

0.00

0.00

0.00

163113.69%

57607.68

Normal
{1b)

44.0
49934.9
2531.3
692000.0

42871.9

1134.7
19332.6

Angle

~-90.00
0.00
0.00
0.00
0.00
109.51
18.87

Shea:
(1b

15.
178%1..
906.
24722,
15360."
163.
6113,

7%



Surface No.

: 3

Factor of Safety

Soil

S WG R R Ny
N el

X
(£t)

201.23
220.80
240.50
250.07
264.91
270.89
277.73

Resultant Forces

Weight,
Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.614

Y
(ft)

75.21
75.00
75.00
75.00
85.00
95.25
106.34

1b
1b
1ib
1b
1b
1b
1b

L Y B Y A TR YY)

Width
(ft)

0.74
38.40
1.00
18.14
11.55
0.40
13.29

X

0.00

0.00

0.00

0.00

0.00
-48901.08
48930.56

Weight
(1b)

36.9

49920.5

2531.3

56766.6
32413.5

754.0

12494.0

Y

-154916.65
0.00

0.00

0.00

0.00
138164.60
16752.05

Load Water
(1b) (1b)
0.0 0
0.0 0
0.0 0
0.0 0.
0.0 0
0.0 0
0.0 0

R
154916.65
0.00

0.00

0.00

0.00
146563.20
51718.76

Normal
(1b}

53.7
49920.5
2531.3
56766.6
40030.2
1026.2
15782.9

Angle

-90.00
0.00
0.00
0.00
0.00

109.49

18.920

sr ~r
J

19.2
17853.6
905.3
20302.0
14316.4
147.9
4981.5

lolo



Surface No. : 4

Factor of Safety

Soil

X

(ft)

201.
220.
240.
253.
271.
277.
283.
291.

RO ISR
N N

20
78
50
35
47
44
82
32

Resultant Forces

Weight,
Earthguake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.614

b4

(ft)

75.
75.
75.
75.
85.
95,
105.
117.84

ib
1b
1b
1b
1b
1b
1b

s te &b be ee

40 o

21
00
00
00
00
25
59

Width
(ft)

0.72
38.44
1.¢0
24.69
11.355
0.40
i2.36
2.65

X

0.00
0.00
0.00
0.00
0.00

-60292.19

60327.46

Weight
(1b)

35.2
49924.2
2531.3
82325.9
37142.0
916.5
17496.4
716.0

Y

-191087.39
0.00

0.00

0.00

0.00
170557.21
20530.18

Load Water
(1b) (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

121087.39

0.00

0.00

0.00

0.00

180900.28

63725.12

Normal
(1b)

51.2
49924.2
2531.3
82325.9
45869.8
1247.4
22102.2
904.5

Angle

.00
0.00
0.00
0.00
0.00

109.47

18.7¢9

Sheat
(1b]

18.:
17854.¢
905.:
28443 .¢(
16404.°
179.¢
6976 . ¢
285.°

&7



Surface No. : 5
Factor of Safety :

Seil X

(ft)
1 1 201.01
2 1 220.66
3 1l 240.50
4 1 249.26
5 1 263.30
6 4 269.27
7 2 275.76

Resultant Forces

Weight,
Earthgquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.616

Y
- (fE)

75.18
75.00
75.00
75.00
85.00
95.25
105.76

1b
1o
1b
1b
1ib
ib
ib

s 44 wn

Width
(ft)

0.61
38.68
1.00
16.52
11.55
0.40
12.58

X

0.00

0.00

0.00

0.00

0.00
-46226.96
46255.31

Weight
(1b)

25.3

49945,5

2531.3

50874.4
31247.1

713.8

11187.6

Y

~146525.03
0.00

0.00

0.00

0.00
130675.00
15850.03

[y
e
0
2

(1b)

OO0 OO0

.
L

(]
LI
COQOCOoO0

OO0 O0OO0O0OO0
OO0 O0O0O0O
£ ]

L
)

R

146525.03
0.00

0.00

0.00

0.00
138610.56
48895.57

Water
(1b)

Normal
(1b)

36.8
49945.5
2531.3
50874.4

38602.5

971.7
14136.8

Angle

-90.00
0.00
0.00
0.00
0.00

109.48

18.91

sr ~r

)

13.1
17847.1
904.5
18179.0
13793.9
140.0
4458.1

&Z



Surface No. : 6

Factor of Safety :
Soil X
(ft)
1 1 200.83
2 1 220.54
3 1 240.50
4 1 248.70
5 1 262.18
6 4 268.15
7 2 274,39
Resultant Forces
Weight,

Earthquake Leoad,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.617

¥

(£L)

75.
75.
75.
75.
85.
95.

105

1lb
1b
1b
ib
1b
1b
1b

14
00
00
00
00
25
.36

Width
(£t)

0.50
38.92
1.00
15.40
11.55
0.40
12.08

X

0.00
0.00
0.00
0.00
0.00

~44419.43

44446.99

Weight
(1b)

16.8
49963.9
2531.3
46888.0
30439.0

Y

~-140849.78
0.00

0.00

0.00

0.00
125609.74
15240.04

Load Water
(1b} (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

140849.78

0.00

0.00

0.00

0.00

133232.48

46987.17

Normal
(1b)

24.4
49963.9
2531.3
46888.0
37613.0
934.0
13049.3

Angle

-90.00
0.00
0.00
0.00
0.00

109.48

18.93

Sheai
(1b)

8.7
17842.°
903.¢
16744.:
13432.:°
134.¢
4112.¢

&9



Surface No.

: 7

Factor of Safety : 1.621

Soil
1 1
2 1
3 1
4 1
5 1
6 4
7 2
8 2

X
(ft)

201.02
220.66
240.50
254.16
273.08
279.06
284.63
292.13

Resultant Forces

Weight,
Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

Y
(ft)

75.18
75.00
75.00
75.00
85.00
95.25
104.27
116.52

1b :
1b
1b
1b
1b
ib
1b

8 48 4t we ae

width
(£t)

0.61
38.68
1.00
26.31
11.55
0.40
10.75
4.27

X

0.00

0.00

0.00

0.00

0.00
~62950.09
62988.32

Weight
(1b)

25.4

49945.4

2531.3

89052.9
38310.0

956.7

17523.4

1857.9

Y

-200202.89
0.00

0.00

0.00

0.00
178878.59
21324.30

Load Water
(1b) (1b)
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

200202.89

0.00

0.00

0.00

0.00

189631.91

66500.03

Normal
(1b)

36.9
49945.4
2531.3
89052.9
47391.1
1303.0
22169.0
2350.4

Angle

-90.00
0.00
0.00
- 0.00

0.00
109.39
18.70

Sk ~r
)

13.1
17784.9
901.3
31710.7
16875.4
187.0
6966.7
738.6



Surface No. :

Factor of Safety
Soil X
{ft)
1 1 201.35
2 1 220.88
3 1 240.50
4 1 246.56
5 1 257.89
6 4 263.86
7 2 269.15
Resultant Forces
Weight,

Earthguake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

i.622

Y

(ft)

75.
75.
.00
75.
85.
95.
103.

75

1b
1b
1b
1b
1b
1b
1b

24
00

00
00
25
81

wWidth
(ft)

38.

11.
11.

10.

DO O0C OO0

—-37796.
37820.

.81

25

.00

11
55

.40

19

X

.00
.00
.00
.00
.00
22
94

Weight

(1b)

44.6
49903.8
2531.3
32338.2
27342.6
579.6
7339.4

-12007

10708
1299

Y

9.56
0.00
0.00
0.00
0.00
4.50
5.06

Load Water
(1b) (1b)
0.0 0.0
0.0 .0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

R

120079.56

' 0.00

0.00

0.00

0.00

113558.9¢

39921.18

Normal
(1b)

64.9
49903.8
2531.3
32338.2
33825.1
789.4
9285.4

Angle

-90.00
0.00
0.00
0.00
0.00

109.44

18.96

Shea;
(1b]

23.:
17768.
901..
11514.:
12043.°
113..
2917.°

7(



Surface No. : 9

Factor of Safety :

Soil X
(ft)
1 1 201.00
2 1 220.65
3 1 240.50
4 1 246.05
5 1 256.87
6 4 262 .84
7 2 267.

91

Resultant Forces

Weight,
Earthguake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.622

4
(£t)

75.18
75.00
75.00
75.00
85.00
95.25
103.44

1b :
ib :

1b
1b
1b
1b

width
(ft)

0.61
38.69
1.00
10.10
11.55
0.40
9.74

X

0.00

0.00

0.00

0.00

0.00
=-36319.21
36343.23

Weight
(1b)

24.8
49946.6
2531.3
29053.2
26607.6
554.3
6705.3

Y

=115422.93

0.00
0.00
0.00
0.00

102926.07
12496.86

Load
(1b)

OCOO0O000O0O

Water
(1b}
.0 0.0
0] 0.0
.0 0.0
.0 0.0
.0 0.0
0 0.0
0 0.0
R
115422.93
0.00
0.00
0.00
0.00
102146.05
38431.78

Normal
(1b)

36.0
49946.6
2531.3
29053.2
32922.3
755.1
8484.6

Angle

=90.00
0.00
0.00
0.00
0.00
109.44
18.98

Sr -ar
)

12.8
17774.5
900.8
10339.1
11716.1
108.3
2664.7
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Surface No. : 10
Factor of Safety : 1.627

Soil X Y Width Weight Load Water Normal Shea
(ft) (£E) (ft) (1b} (1b) (1b) (1b) (1b,
1 1 200.99 75.17 0.60 23.9 6.0 0.0 34.7 12.:
2 1 220.64 75.00 38.72 49948.5 0.0 0.0 49948.5 17728./
3 1 240.50 75.00 1.00 2531.3 0.0 0.0 2531.3 898..
4 1 244.20 75.00 6.41 17707.2 0.0 0.0 17707.2 6284 .
5 1 253.18 85.00 11.55 23947.5 0.0 0.0 29660.6 10527.
6 4 259.15 95.25 0.40 462.9 0.0 0.0 630.7 90..
7 2 263.41 102.12 8.11 4650.0 0.0 0.0 5889.2 1844.°
Resultant Forces
X Y R Angle
Weight, 1b 0.00 =-99271.23 99271.23 =90.00
Earthgquake Load, 1lb 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 g.00 0.00
Bottom Water, 1b : 0.00 0.00 0.00 0.00
Normal Force, lb : ~-31184.83 88516.60 93849.25 109.41
Shear Force, 1b : 31206.44 10754.63 33007.63 18.02
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Title : Simple Problem
Description : Run 52, Short Slope

strength Design — Required Reinforcement

Minimum Reinforced Factor of Safety @ 1.300
Total Reinforcement Length 1 896.58 ft/ft
Required Litimate Strength : 965.3 1b/ft

120 e

100 —

8l ~

ft

80—

40 -

20

T T I | | r
200 220 240 260 280 300 320
Press any key to continue or ESC to cancel ...
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Reinforced Slope Stability

Concord, MA
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File : C:\RSS\sl.dat
Date : Wed 10-11-:0, 06:40:22
Name :
Problem Title : Simple Problen
Description : Run S2, Short Slope
Remarks :

khhhkhhhkhkhkhthhhhdrhdbhdhhhihihhhhhhhhhhhhbhdhhhhdhhhbddhdddrhh bbb hhhdrdr bttt dhrns
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INPUT DATA
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Data for Generating Simple Problem

Note: The following data reflect the data used by Simple Problem to
automatically generate a data file. Changes made by editing
that data are not reflected in the Simple Problem data.

¥-Coordinate for
Y-Coordinate for
He

Angle

Angle Above Crest
Surcharge Above Crest
Depth to Water from Crest

Unit Weight of

Cohesion for

Friction Angle for

Unit Weight of Soil
Cohesion for Soil
Friction Angle for Soil

of
of
of
of
of
of
of
in

Toe
Toe
ight

Slope
Slope
Slope
Slope
Slope
Slope
Slope
Slope
Soil in Slope
Soil in Slope
in Foundation
in Foundation
in Foundation

Soil

Regquired Internal Factor of Safety
Reguired Sliding Factor of Safety

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

Boundary X=-Left
No. (£t)

1 215.00

2 240.00

: 4
3

¥-Left
(ft)

95.00
95.00

240.00 ft
95.00 ft
25.00 ft
26.6 deg
0.0 deg
0.0 psf
100.00 ft
125.00 pc
0.00 psft
27.0 deg
125.00 pc
0.00 psf
30.0 deg
1.30

1.30

X-Right
(£t}

240.00
289.92

£

£

Y-Right
(ft)

95.00
120.00

Soil Type
Below Bnd
2
1

75



3 289.92 120.00 364.92 120.00 1
4 240.00 95.00 364.92 95.00 2

Soil Parameters
Number of Soil Types : 2

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. {(pct) (pct) (pst) (deq) Param. (pst) No.
1 125.0 125.0 0.0 27.0 0.00 0.0 C
2 125.0 125.0 0.0 30.0 0.00 0.0 1

Piezometric Surfaces

Number of Surfaces
Unit Weight of Water

Piezometric Surface No. : 1
Number of Coordinate Points : 2

Point X Y
No. (ft) (ft)
1 215.00 20.00

2 364.92 20.00

Fhkkhkhkhkhkhkhrhhkhkhkhdhddhhhhhhhhkdhhkhrhddhhhkdddhhhhkhdhhhhdhdrhkhkhdkhhhdhhhhkhkrddrhdbdtitid

*hkdk TRIAL SURFACE GENERATION *kdkkk
LR s T T

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft
Right Initiation Point : 277.44 ft
Left Termination Point : 289.92 ft
Right Termination Point : 340.93 ft
Minimum Elevation : 0.00 ft
Segment Length : 3,35 ft
Positive Angle Limit : 23.94 deg
Negative Angle Limit : 0.00 deg

khkkkkdkhkhhkkhdkhhkhhdhkhkbhhdddhddhdddhkhddd kb drhhhdrdrrddhrdhhddrhdhhkhhkdkddrhkhkthdtdn

Tkkkk TRIAL SURFACE GENERATION *kkkk
Tkhdhkhkkkhhhhkhhhkhhhhhhkhhkhhhhrhhrhhhdhhhhkdhhhhkhhhhdhhrhhhhhkhkdrhrhihkhhrhhrhhs
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Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100

Number of Boxes : 2
Segment Length : 25.00 ft
Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (£t)
1 241.00 5. 00 242.00 55.00 0.00
2 264.96 95.00 349.60 95.00 0.00

E R R I X T E X XS T SRS EL T SRS SR LR E S I E XS LSS ELA A A SRS AT R R R RIS S AL LR L Y

FhidkE REINFORCEMENT DATA %k Rk
Fkkhkkdkokhhkhhkkkdkhhkkhkhhhhhhhhhh b kb bk hkkhhkhhkkhhrhhhhdhhdhhkhkhdhkhhhdhhhdrhdhddhk

Data for Reinforcement Strength Design

Required Internal Factor of Safety 1.30
Required Sliding Factor of Safety : 1.30

Lowest Elevation for Reinforcement : 95.00 ft
Highest Elevation for Reinforcement : 120.00 ft

Minimum Embedment Length : 3.00 ft

Vertical Spacing : 1.00 ft

Extension Factor : 1.00 - GEIsNTHETC

Reduction Factor : 10.00

Pullout Factor of Safety : 2.00
Pullout Resistance Factor : 0.31
Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31

Foundation Coefficient of Friction : 0.35

X LT E LT ET S LS R LS A E RS SRS RS E LTS LSS LA SR SRR E LS RS EEEE LR XS 2 E R

*kkkk RESULTS Ehkik
ok khkkhkrhkhh kR A kAR kR A AR AT R A AR AR Ak kT khhh ko kA vk h ok hhh ko hkkhhhhhrhkkdk

Unreinforced Circular Surface Tmax

Circle Center X : 238.65 ft
Circle Center Y : 164.77 ft
Circle Radius : 69.78 ft
Surface Height : 25.00 ft

Factor of Safety : 1.131
Driving Moment : 9.936273E+005 lb-ft/ft
Required Reinforcement : 2413.3 lb/ft
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Bottom Critical Zone Factor of Safety : 1.301

Reinforcement length due to Bottom Critical Zone search

Layer Elevation Length
No. (ft) (ft)
1 95.00 48.88
2 96.00 47.50
3 97.00 46.12
4 98.00 44,73
5 99.00 43.35
6 100.00 41 .96
7 101.00 40.58
8 102.00 39.20
9 103.00 37.81
10 104.00 17.95
11 105.00 17.68
12 106.00 17.27
13 107.00 16.83
14 108.00 16.24
15 109.00 15.64
1l6 110.00 14.91
17 11t.00 14.18
18 112.00 13.34
19 113.00 12.49
20 114.00 11.56
21 115.00 10.61
22 116.00 9.61
23 117.00 8.56
24 118.00 7.51
25 119.00 7.10

Middle Critical Zone Factor of Safety : 1.314

Reinforcement length due to Middle Critical Zone search

Layer Elevation Length
No. (ft) (ft)
1 95,00 48.88

2 96.00 47 .50

3 97.00 46.12

4 98.00 44.73

5 99.00 43.35

6 100.00 41.96

7 101.00 40.58

8 102.00 39.20

9 103.00 37.81
10 104.00 30.80
11 105.00 29.41
12 106.00 28.03
13 107.00 26.65
14 108.00 25.26
15 109.00 23.88
16 110.00 22.49
17 111.00 21.11
18 112.00 13.34

19 113.00 12.49



20 114.00 11.56

21 115.00 10.61
22 116.00 S.61
23 117.00 8.56
24 118.00 7.51
25 119.00 7.10

Top Critical Zone Factor of Safety : 1.390

Reinforcement length due to Top Critical Zone search

Layer Elevation Length
No. (ft) (ft)
1 95.00 48.88
2 96.00 47.50
3 97.00 46.12
4 98.00 44.73
5 89.00 43.35
6 100.00 41.96
7 1¢1.00 40.58
8 162.00 39.20
9 103.00 37.81
10 104.00 30.80
11 105.00 29.41
12 106.00 28.03
13 107.00 26.65
14 108.00 25.26
15 109.00 23.88
16 110.00 22.49
17 111.00 21.11
i8 112.00 15.17
19 113.00 13.78
20 114.00 12.40
21 115.00 11.01
22 116.00 9.63
23 117.00 8.56
24 118.00 7.51
25 119.00 7.10

AR R R AR TR T TR LT TR EEEE TR L LT T LR E L L LT T TR R R T R R e R g s R R PR R ot 8

kkkkk REINFORCEMENT DESIGN khkkk
L T L R R Y Y T I LT

Reinforcement Length per Layer

Layer Elevation Length
No. (ft) (ft)

1 95.00 48.88

2 96.00 47.50

3 97.00 46.12

4 28.00 44,73

5 99.00 43.35

6 100.00 41.96
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7 101.00 40.58

8 102.00 39.20
9 103.00 37.81
10 104.00 30.80
11 105.00 29.41
1z 106.00 28.03"
13 107.00 26.65
14 108.00 25.26
15 109.00 23.88
16 110.00 22.49
17 111.00 21.11
18 112.00 18.60
19 113.00 15.47
20 114.00 14.70
21 115.00 13.88
22 116.00 13.00
23 117.00 8.56
24 118.00 7.51
25 119.00 7.10

NOTE: The lengths of reinforcement at each height are the minimum
lengths of reinforcement necessary to obtain the regquired factor
of safety. For final design, these lengths should be adjusted to
values convenient for construction with a given material. If this
adjustment results in shorter lengths than computed for some
layers, the Reinforcement Analysis option of the program should be
used to determine the factor of safety for the adjusted
reinforcement pattern.

Minimum Reinforced Factor of Safety : 1.300
Total Reinforcement Length : 696.58 ft/ft
Required Ultimate Strength : 965.3 1lb/ft

NOTE: The total required length of reinforcement per unit width of
slope results from the minumum lengths of reinforcement at each
height necessary to obtain the required factor of safety. This
value is provided to help compare reinforcement requirements from
alternate analyses. Since additional reinforcement will be
required for overlaps, face wraps and contruction toclerances, this
value should not be used directly to estimate construction
guatities.

Z0
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Title : Simple Froblem
Description : Run 52, Short Slope

Strength Design — Reinforcement for Critical Surfoce

Foctor of Safety for Circle with Tmax @ 1.131
Tatol Reguired Reinforcement @ 2413.3 |bfrft
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Title : Simple Problem
Dascription : Run 532, Short Siope

Strength Design — Reinforcement for Critical Zona

Critical Zone Factor of Safety @ 1.301
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Title : Simple Problam
Description : Run 32, Short Slope

Strength Design — Reinforcement for Critical Zone

Critieal Zone Factor of Safety @ 1.314
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Critical Zone Factor of Safety @ 1.390
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Title : Simple Problem
Description : Run 5Zb, Short Slope

apacing Design — Required Reinforcement

Minimum Reinfarced Facter of Smfeté  1.315
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Reinforced Slope Stability

(c)1995 by GEOCOMP Corp, Concord, MA
licensed to FHWA for distribution by FHWA only
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Fhkkdkhhkkhkdddhkhhhkhhkhkihhhkhhhkdhkhhddhrhhhkhhhhdhhkhhrhrrhkhkhbdbbhhdkrdhhhdthdhhdrdkdirs

File : C:\RSS\slb.dat
Date : Wed 10-11-:0, 06:59:33
Name :
Problem Title : Simple Problem
Description : Run S2b, Short Slope
Remarks :

khkkkkhkhkhkhkkkhkhkhkhhhkhhkhhhkhhhbdhdddbhdhhhthhkdhhhhrdkihhhhbrkhhhbihktddhrthbrhhhhkhs

*kkkk

INPUT DATA

*kkkk

Ckkkkkkkkhkkkhkhkkkhhhhkhhhhhhk bk bk bk kR hkhkh bk krkhhkkk Rk khhhkh Rk hkhkhhhhkhhkhbr ki hhhhkth ikt

Data for Generating Simple Problem

Note: The following data reflect the data used by Simple Problem to
automatically generate a data file. Changes made by editing
that data are not reflected in the Simple Problem data.

X-Coordinate for Toe
¥Y-Coordinate for Toe
Height

Angle

Angle Above Crest
Surcharge Above Crest
Depth to Water from Crest

Unit Weight of

Cohesion for

Friction Angle for

Unit Weight of Soil
Cohesion for Soil
Friction Angle for Soil

of
of
of
of
of
of
of
in

Slope
Slope
Slope
Slope
Slope
Slope
Slope
Slope
Soil in Slope
Soil in Slope
in Foundation
in Foundation
in Foundation

Soil

Required Internal Factor of Safety
Required Sliding Factor of Safety

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

Boundary X-Left
No. (ft)

1 215.00

2 240.00

: 4
3

Y-Left
(ft)

95.00
95.00

BE B8 48 R 4% 44 44 4% e w9 wp

X-Right

240.00
289.92

240.00 ft

95.00 ft
25.00 ft
26.6 deg
0.0 deg
0.0 pst
100.00 ft

'125.00 pecf

0.00 pst
27.0 deg
125.00 pcf
0.00 psf
30.0 deg
1.30

1.30

Y~-Right
(ft) (ft)
95.00
120.00

Soil Type
Below Bnd
2
1

Xlo



3 289.92 120.00 364.92 120.00 1
4 240.00 95.00 364.92 $5.00 2

501l Parameters
Number of Soil Types : 2

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pct) {pst) {deqg) Param. (psf) No.
1 125.0 125.0 0.0 27.0 0.00 0.0 0
2 125.0 125.0 0.0 30.0 0.00 0.0 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.43 pcf

Piezometric Surface No. : 1
Number of Coordinate Points : 2

Point X Y
No. (ft) (ft)

1 215.00 20.00

2 364.92 20.00

R R A A EE R R R R R TR R R T T R T R R R L X TR Y R A gt D A A A A MR R AU RN SRR

*kEkkk TRIAL SURFACE GENERATION *kkkk
R R L T R T R R R R R B ARt ar A AR

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft
Right TInitiation Point : 277.44 ft
Left Termination Point : 289.92 ft
Right Termination Point : 340.93 ft
Minimum Elevation : 0.00 ft
Segment Length : 3.35 ft
Positive Angle Limit : 23.94 deg
Negative Angle Limit : 0.00 deg

R E R A R R T R TR R L TR R R R R o R A A A AR R FR A MM A AN

khkkk TRIAL SURFACE GENERATION & de g &
R Ty T L T R o g A A A p AR
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Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) , (ft) (ft)
1 241.00 95.00 242.00 95.00 0.00
2 264.96 95.00 349.60 85.00 Q.00

Fhkkkkkkkkkkkhhhkhhkhkhhkhkhhhhkhkdhkhhhkdhhhhhkhhdhhrhhhrrrddarhdh bk hr bk hh ki hhhdhdhhdrs

*kkkk REINFORCEMENT DATA *okkkk
khkhhhkhkdkhhhkhhdhhhhhhdh bbbk khkkkhhhdrh bk h kbbb kkh ke kkhkhkhhhhhhhhedhhhd ik

Data for Reinforcement Spacing Design

Required Internal Factor of Safety : 1.30
Required Sliding Factor of Safety : 1.30
Lowest Elevation for Reinforcement : 95.00 ft

Highest Elevation for Reinforcement : 120.00 ft

Minimum Embedment Length : 3.00 ft
Thickness of Each Fill Lift : 0.67 ft

Tensile Strength
Long Term Tensile Strength 1000.00 lb/ft
Extension Factor 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.31
Enbedded Scale Factor : 0.67
Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

3150.00 1lb/ft

Tkkkkhkkhkkkhkkhhkdkrtdhkhhbbhkhhhdhhkdhdhkdthrhhhhkhkhkhhkdhrdhrhrkrhhhhhhhhtdhhkthhrhrhkbihhdk

* ok k ok RESULTS kkkkk
hkkkhhkhhhhhhhhhhhhkhhhhdhhdhdhhhkhhbhhhkhhhhkkhkdhrh bt hdhkhkhhdhhhhkkhkkkrrhhtrhhhhhsd

Unreinforced Circular Surface with Tmax

Circle Center X : 238.65 ft
Circle Center Y : 164.77 ft
Circle Radius : 69.78 ft
Surface Height : 25.00 ft
Factor of Safety : 1.131 ,

Driving Moment 9.936E+005 1b-ft/ft

Moment Arm 69.78 £t
Allowable Tensile Strength 1000.0 1lb/ft

" ae
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Total Required Reinforcement : 2413.3 l1b/ft

Bottom Third
Required Reinforcement : 1206.6 1b
Number of Layers : 2
Theoretical Spacing : 4.17 ft

Middle Third
Required Reinforcement : 804.4 1b
Number of Layers : 1
Theoretical Spacing : 8.33 ft

Top Third
Required Reinforcement : 402.2 1b
Number of Layers : 1
Theoretical Spacing : 8.33 ft

REINFORCEMENT LENGTH DUE TO CIRCLE WITH Tmax

Layer Elevation Length
No. ft ft

1 95.00 3.00

2 99.00 18.07

3 103.66 18.87

4 112.32 15.80

Reinforced Factor of Safety : 1.411

Bottom Critical Zone Factor of Safety : 1.301

Reinforcement length due to Bottom Critical Zone search

Layer Elevation Length
No. (ft) (ft)

1 95.00 48.88

2 89.00 43.35

3 103.66 18.87

4 112.32 15.80

Middle Critical Zone Factor of Safety : 1.314

Reinforcement length due to Middle Critical Zone search

Laver Elevation Length
No. (£t) (ft)

1 95.00 48.88

2 99.00 43.35

3 103.66 31.27

4 112.32 15.80

Top Critical Zone Factor of Safety : 1.390

Reinforcement length due to Top Critical Zone search

29



Layer Elevation Length

No. (ft) (ft)
1 95.00 48.88
2 99,00 43.35
3 103.66 31.27
4 112.32 15.80

kkkkkhkkkdkkhhkhkhkkkkhkkkthkhhkhkhhhhkhhdkhhkhhkhhhkhhhkhkhkdhhkhkhkhdhhkhrhkhrhkdtrdkhtththkrhhkrkd

*dkkdk REINFORCEMENT DESIGN Fkkdkk
hhkkhhkdhhhkhhhhhdhhhkhhhkhhhhhkkhdhdrhkhhhhkkrhhhhhhhhhhrkdhrbkdhhdhhhhhhkdhhhrhdhdk

Reinforcement Length per Layer

Layer Elevation Length
No. (ft) (ft)

1 95.00 : 48.88

2 99.00 43.35

3 103.66 31.27

4 112.32 15.80

5 114.31 15.38

NOTE: The lengths of reinforcement at each height are the minimum
lengths of reinforcement necessary to obtain the required factor
of safety. For final design, these lengths should be adjusted to
values convenient for construction with a given material. If this
adjustment results in shorter lengths than computed for some
layers, the Reinforcement Analysis option of the program should be
used to determine the factor of safety for the adjusted
reinforcement pattern.

Minimum Reinforced Factor of Safety : 1.315
Total Reinforcement Length : 154.68 ft/ft

NOTE: The total required length of reinforcement per unit width of
slope results from the minumum lengths of reinforcement at each
height necessary to obtain the required factor of safety. This
value is provided to help compare reinforcement requirements from
alternate analyses. Since additional reinforcement will be
required for overlaps, face wraps and contruction tolerances, this
value should not be used directly to estimate construction
gquatities.

WARNING: Vertical spacing between some reinforcement layers

4%,



exceeds the recommended maximum value of 2 ft. Add intermediate
reinforcement as necessary to provide local stability of the slope
face. Intermediate reinforcement needs not be as long or as strong
as primary reinforcement. See Thielen and Collin (1993) for
assistance.
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*ok ko Reinforced Slope Stability ok % ok ok
kkkkk kR
*kk Kk (c)1995 by GEOCOMP Corp, Concord, MA *kk
%k ok ok licensed to FHWA for distribution by FHWA only * kKK

kkkkkhhkhhkhhhkhhkhkbkhhkhhkhkhhbdhhkhdhhkhdhohkhhhkhkhhtrhhhhkhhhdhhkdddrhhhkddhhkhhkhehhhis

File : C:\RSS\F6b.dat
Date : Wed 10-11-:0, 08:53:47
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run Féb
Remarks :

khkhhhkddhhdhhddhdhhhdhdddbhdrhhkbhhddkhdhhhh bk hdbhdddrddhkhddidhhhhhhhhhhkkkkttbkhdn

¥k ok ok INPUT DATA kkokkk
kkkkkhhdh ko dkkk Rk kkk ko ke hkkk kR khkhk ke ke khd ok ket hkhh kb hhkhhk ke k kR ke kkk ks

Profile Boundaries

Number of Boundaries :
Number of Top Boundaries : 5

Scil Parameters

Number of Soil Types : 4

Ahkkhkdkhkkkhhkthhhkikhhkhhhdkhhhhrhddhhhbhhkhbhhkbdhbddhhhbhritrhktditdthkthohkhhbhdhhirrbdidhtdtdx

FRE KK TRIAL SURFACE GENERATION Fhdkkk
R T T e L L R L Y Ty T T T

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

7Y
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Rk ok TRIAL SURFACE GENERATION FhAk ok
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Data for Generating Rankine Block Surfaces
Number of Trial Surfaces 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft

Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00

Reduction Factor : 3.15

Pullout Factor of Safety : 1.50

Pullout Resistance Factor : 0.54

Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

EE R RS AR SR S AR S RS R R R T R T R T

kkkkk RESULTS %ok k ko
R L R R R g T L T L L L L I DT A A

Critical Surface
Factor of Safety : 1.316
Circle Center X : 181.96 ft

Circle Center ¥ : 238.25 ft
Circle Radius : 163.86 ft

CRITICAL ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.445

ITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.416

75



CRITICAL ZONE SEARCH IN TOF

Critical Zone Factor of Safety : 1.431
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File : C:\RSS\Fé6b.dat
Date : Wed 10-11-:0, 08:54:20
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run Fé6b
Remarks :

R R e R kAR e Y Y T R L R L L L L L L g AR A I

kkkkk INPUT DATA

kkkk%k

B R R e R R R R AR RS R R T R T T L LR R R R L L

Profile Boundaries

Number of Boundaries : 7
Number of Top Boundaries : 5

Boundary X-Left Y-Left X-Right
No. (ft) (ft) (ft)

1 100.00 75.00 . 200.00

2 200.00 75.00 240.00

3 240.00 95.00 241.00

4 241.00 95.50 290.00

5 290.00 120.00 440.00

6 241.00 55.50 440.00

7 240.00 95.00 440,00

S0il Parameters
Number of Scil Types : 4

Soil Total Saturated Cohesion Friction

Y-Right

Pressure

Soil Type
Below Bnd

R S R N

Piez.

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No.  (pcf)  (pcf) (pS£) (deg)
1 125.0 135.0 0.0 30.0
2 125.0 135.0 0.0 27.0
3 125.0 135.0 200.0 27.0
4 125.0 135.0 0.0 13.1

[ o B s I
L]

D000

OO0 O0CC

Thhkhhihrhhhhhhidhhhhhhhdddhkhdddhhihhdttddr ddb b dd i ot rrdiddhhkdt ko hdrhdrhtdrdtd it htr sty

kkkkk TRIAL SURFACE GENERATION

kkkkk
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Data for Generating Circular Surfaces

Number of Initiation Points

Number of Surfaces From Each Point
Left Initiation Point

Right Initiation Point

Left Termination Point

Right Termination Point

Minimum Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

LI T I Y I Y

10

10

201.00 ft
250.00 ft
270.00 ft
330.00 £t
0.00 ft
5.00 ft
45.00 deg
0.00 deg

******************************************************************************

*kkkk TRIAL SURFACE GENERATION Fedkdkedk
hkkkkhkhhkdkhhhhkhkdkhhhhhhhhhhhhhhkhhhhkdhhhhkhhhhhhhrh ke h bk khkdhkhkdhkh ko khhkhk

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 45.00 ft

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 201.00 75.00 202.00 75.00 0.00
30 75.00 0.00

2 244.90 75.00 397.

bata for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.54
Embedded Scale Factor : 0.67
Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35
Long Term Ultimate
Layer Elevation Length Strength Strength
No (ft) (ft) (1b/ft) (1b/£t)
1 96.00 50.00 1000.00 0.00

2 100.00 50.00 1000.00 0.00 ?Z-



104.00
108.00
112.00
116.00
118.00

~ oy W

35.00
20.00
20.00
20.00
2G.00

1000.00
500.00
500.00
500.00
500.00

0.00
0.00
0.00
0.00
0.00

B R R R TR TR T YRR YT T R R R T R TR A R N AR A R A

Rk ok k

RESULTS

kkkxk

Bk R ek R R R RS R I PR R T LR R R R R R R A A e U T R SR SR
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Surface No. : 1

Factor of Safety : 1.316
Circle Center X 181.96 ft
Circle Center Y : 238.25 ft
Circle Radius 163.86 ft
Soil X Y
(ft) (£t)
1 1 203.48 75.83
2 1 208.42 76.56
3 1 213.34 77.44
4 1 218.24 78.48
5 1 223.09 79.66
6 1 227.21 80.99
7 1 232.69 82.46
8 1 237.42 84.08
e 1 239.89 84.97
10 1 240.50 85.21
11 1 242.71 86.09
12 1 246.72 87.75
13 1 251.28 89.80
14 1 255.78 91.98
15 1 259.75 94,05
16 4 261.95 a95.25
17 4 262.41 95.50
18 2 264 .57 96.76
19 2 268.84 99.34
20 2 273.04 102.06
21 2 277.15 104.90
22 2 281.18 107.86
23 2 285.11 110.95
24 2 288.53 113.80
25 2 290.42 115.43
26 2 292 .68 117.48
27 2 294.95 119.58
Resultant Forces
Weight, 1b

Earthquake Load, 1b :

Surcharge Load, 1lb :

Top Water, 1b :
Bottom Water, 1lb
Normal Force, 1b
Shear Force, 1b

width
(ft)

4.96
4.93
4.91
4.88
4.84
4.30
4.75
4.70
0.23
1.00
3.42

4.59

4.53
4.46
3.48
. 0.91
0.01
4.31
4.24
4.16
4.07
3.98
3.88
2.95
0.84
3.69
0.85

0.
0.
.00
.00
.00
—-35878.

31222.

00
co

75
03

Weight
(1b)

564.4
1635.4
2594.4
3439.2
4168.7
4782.3
5280.2
5663.1

283.3
1254.5
4394.9
6091.2
6141.5
6087.1
4712.8
1219.5

13.0
5668.9
5341.4
4916.7
4414.4
3841.6
3205.9
2014.7

478..7
1160.8

44.2

Y

-89413.10
0.00

0.00

0.00

0.00
74716.97
14696.12

Load Water
{1b) (1b)

. &« .8 L I L
lejofeBeloBeBelelolsBoloNololeoNoNoNoNoleNeoNeNoleleNeRel

. - & . ® ° £ = » "« & & & & 4 ¢ ¢ 8 »
i=RejiojisjolsBaloNoNoleleloNoNololloloNoNoNolwleNeNeo NN

4 + & *» ¢ & & @
QUOO0O000000OCOO000QCO0OLDOOCODODOO
. 4 * »

R

89413.10
0.00
0.00
0.00
0.00

82884.92

34507.84

Normal
(1b)

538.0
1546.2
2434.9
3207.3
3866.7
4416.2
4859.0
5198.1

259.6
1149.6
4027.6
5578.2
5625.7
5582.5
4331.3
1266.3

13.6
5354.1
5072.0
4698.4
4249.4
3728.9
3141.0
1994.4

473.9
1162.3

44.8

Angle

=-90.00
0.00
0.00
0.00
0.00
115.65
25.21

Shear
(1b)

236.0
678.3
1068.1
1407.0
1696.2
1937.3
2131.5
2280.3
113.9
504.3
1766.8
2447.0
2467.9
2448.9
1900.0
223.9

2.4
2072.8
1863.6
181R.9
16 1
l144..6
1216.0
772.1
183.5
450.0

17.4

/00



Surfac
Factor
Circle
~‘rcle

rcle

So

OO~ d N

Result

e No. ¢ 2
of Safety : 1.328
Center X : 172.87 ft
Center Y : 259.74 ft
Radius : 184.60 ft
il X ¥
(ft) (ft)
1 208.90 78.71
1 213.79 79.75
1 218.65 80.93
1 223.47 82.23
1 228.26 83.67
1 233.01 85.23
1 237.69 86.92
1 240.03 87.79
1 240.53 88.00
1 242.84 88.94
1 246.98 90.69
1 251.53 92.76
1 254.95 94 .41
4 256.61 95.25
2 257.68 95,79
2 260.45 97.26
2 264 .82 99.69
2 269.12 102.24
2 273.35 104.91
2 277.51 107.69
2 281.59 110.58
2 285.59 113.58
2 288.78 116.09
2 290.72 117.67
2 292.45 119.13
ant Forces
Weight, 1b :
Earthquake ILoad, 1lb :
Surcharge Load, lb :
Top Water, 1lb :
Bottom Water, 1lb :
Normal Force, l1lb :
Shear Force, 1lb

Width
(ft)

4.90
4.88
4.84
4.81
4.77
4.73
4.63
0.05
0.95
3.69
4.58
4.52
2.33
0.99
1.14
4.40
4.34
4.27
4.18
4,12
4.04
3.96
2.43
1.44
2.02

X

.00
.00
.00
.00
.00
-24827.16

20778.24

s NoRoNeRe)

Weight
(1Db)

452.4
1304.6
2056.4
2707.1
3256.9
3706.2
4007.2

48.8

859.3
3448.6
4463.7
4525.9
2348,

go8.
1150.
4381.
4181.
3902.
3548.
3124.
2635.
2087,
1002.

419.

219.

POUOwNRENDWONOO®

Y

~-60836.76
0.00

0.00

0.00

0.00
50861.89
9974.87

Lead
(1b) (1b)

=
o
'
0
H

. .
° ® L3 L §

*

L]
OO0 0O0OOOO0OOOO00O000QOCCOCOOO0OQCO0O00OO0

COO0OOCO0O00QOOOOOO0O00O0COOO00O0O0
s 4 S & & $ 8 & &« s & & & 4 ®B s » & 4 & © & [
CODQOQOOOOODO0OO0O00OOO0OO0O0OCO0O00O0O00C
OO0 O0O0COCO0OO0O0O0OCOO000OLOO0OCOO00OCO0O

R

60836.76
0.00
0.00
0.00
0.00

56597.87

23048.50

Normal
(1b)

424.5
1217.6
1210.1
2504.6
3003.5
3409.4
3679.8

44.8

788.3
3163.6
4093.7
4152.5
2157.6
1027.0
1079.7
4124.3
3951.6
3704.8
3386.7
3000.3
2548.6
2034.7

985.3

412.7

217.4

Angle

-90.00
0.00
0.00
0.00
6.00

11s6.02

25.64

Shear
(1b)

184.
529.
830.
1088.
1305.
1482.
1599,
19.
342.
1375.
1779.
1805.
937.
179.
414.
1582.
1515.
1421.
1299,
1151.
9717.
780.
378.
158.
83.

70/

5
3
3
8
6
1
6

W WO - O WWOYNNWOLREOMNIO,



Surface No. : 3

Factor of Safety : 1.329
Circle Center X : 191.30 ft
Circle Center Y : 213.30 ft
Circle Radius : 138.14 ft

Soil X Y Width  Weight Load Water Normal Shear
(£t) (£t) (ft) (1b) (1b) (1b) (1b) (1b)
1 1 203.49 75.72 4,98 637.8 0.0 0.0 616.5 267.8
2 1 208.46 76.25 4.96 1847.1 0.0 0.0 1765.5 766.9
3 1 213.41 76.96 4.94 2925.3 0.0 0.0 2768.5 1202.6
4 1 218.33 77.85 4.90 3868.6 0.0 0.0 3630.2 1576.9
5 i 223.21 78.92 4.86 4674.2 0.0 0.0 4354.9 1891.7
6 1 228.06 80.16 4.82 5340.7 0.0 0.0 4947.2 2149.0
7 1 232.85 81.58 4.77 5867.6 0.0 0.0 5411.2 2350.5
8 1 237.59 83.17 4,71 6255.9 0.0 0.0 5751.3 2498.3
9 1 239.97 84.02 0.06 76.8 0.0 0.0 70.5 30.6
10 1 240.50 84.23 1.00 1377.6 0.0 0.0 1264.2 549.1
11 1 242.80 85.14 3.59 5053.2 0.0 0.0 4637.1 2014.3
12 1 246.88 86.86 4.58 6625.7 0.0 0.0 6077.2 2639.8
13 1 251.42 88.95% 4.50 6614.6 0.0 0.0 6071.9 2637.5
14 1 255,88 91.21 4.42 6479.6 0.0 0.0 5960.7 2589.2
15 1 260.26 93,63 4.33 6227.2 0.0 0.0 5748.2 2496.9
16 1 262.52 24,94 0.20 279.2 0.0 0.0 258.9 112.5
17 4 263.02 95.25 0.80 1125.0 0.0 0.0 1196.0 209.4
18 2 265,04 96.51 3.24 4460.6 .0 0.0 4243.7 1626.8
19 2 268.73 98.93 4.14 5400.7 0.0 0.0 5178.2 1885.1
20 2 272.82 101.81 4.04 4844.5 0.0 0.0 4687.5 1797.0
21 2 276.80 104.83 3.93 4206.3 0.0 0.0 4113.1 15° 3
22 2 280.67 108.00 3.81 3497.1 0.0 0.0 3460.8 13._.7
23 2 284.42 111.30 3.69 2728.6 0.0 0.0 2736.9 1049.2
24 2 288.05 114.74 3.57 1913.3 0.0 0.0 1948.1 746.8
25 2 289.92 116.57 0.16 69.3 0.0 0.0 71.8 27.5
26 2 291.58 118.33 3.16 660.4 0.0 0.0 683.6 262.1
Resultant Forces

X Y R Angle

Weight, 1b : 0.00 ~-93056.96 93056.96 -90.00

Earthquake Load, 1lb : 0.00 0.00 0.00 0.00

Surcharge Load, lb : 0.00 0.00 0.00 0.00

Top Water, 1lb : 0.00 0.00 0.00 0.00

Bottom Water, lb : 0.00 0.00 0.00 0.00

Normal Force, 1lb : -37492.47 77775.52 86340.70 115.74

Shear Force, 1b : 32425.88 15281.44 35846.34 25.23

JOZ



surfac
Factor
Circle
~drcle

rcle

So

Woo~Joyb W=

Result

Ear
Su

e No. : 4
of Safety : 1.352
Center X : 177.44 ft
Center Y : 293.47 ft
Radius : 217.19 ft
il X Y
(ft) (£t}
1 208.92 78.58
1 213.86 79.37
1 218.78 80.2¢6
1 223.67 81.27
1 228.54 82.39
1 233.39 83.62
1 237.%0 84.88
1 240.30 85.58
1 240.80 85.73
1 243.19 86.48
1 247 .74 87.98
1 252 .45 89.66
1 257.12 91.44
1 261.75 93.32
1 264.84 94.65
4 266.19 95.25
2 267.68 95.92
2 270.87 97.42
2 275.36 99.62
2 279.80 101.92
2 284.18 104.33
2 288.18 106.64
2 290.33 107.92
2 292.77 109.44
2 296.98 112.15
2 301.12 114.95
2 305.20 117.84
2 307.67 119.66
ant Forces
Weight, 1b
thquake Load, 1b
rcharge Load, 1b
Top Water, 1lb
Bottom Water, 1lb
Normal Force, lb
Shear Force, lb :

Width
(ft)

4.85
4.93
4.91
4.89
4.86
4.83
4.19
0.61
0.39
4.37
4.73
4.69
4.65
4.61
1.57
1.11
1.87
4.51
4.46
4.41
4.35
3.64
0.65
4.24
4.17
4.11
4.04
0.90

X

0.00

0.00

0.00

0.00

0.00
-41305.36
38413.31

Weight
(1b)

540.8
1578.7
2532.0
3399.8
4181.1
4875.7
4757 .7

725.4

476.4
5527.3
6437.8
6786.1
7049.6
7229.8
2512.2
1789.3
3026.6
7346.4
7287.0
7152.2
6944.9
5665.7

988.7
5590.0
4097.1
2595.5
1090.5

38.7

Y

=-112222.87
0.00

0.00

0.00

0.00
95975.25
16247.62

Load Water
(1b) {1b)

L] L)
LI . . . [

COQOO0OQ0O0O0O0CO0OOO0OOOO0OOCDOO0O0O00OO0C0O0OC0C
OO0 000000CO0O0O0O0O0OOOOCOCOoOOOOOOO0OO0

L3
L) L)

*

® .
. e ©® s .

[« NeNalaoNoloNsleoNeNoNoNoloNeNoleloNoNeNoloeNeoRoRoRoloRals)

L)

.

*

[sNoNeNaNoNaoleNeReNoleleleNollelelNeNe o loNololleiolo R ol

*

R

112222.87
0.00

0.00

0.00

0.00
104486.27
41708.12

Normal
(1b}

514.4
1492.9
2382.0
3183.4
3898.9
4530.2
4407.2

672.0

440.2
5107.3
5936.8
6249.0
6485.8
6649.0
2310.8
ig820.
2837.
6899,
6858.
6750.0
6575.9
5385.3

939.8
5336.7
3930.7
2503.8
1058.4

37.8

woumm

Angle

=90.00
0.00
0.00
0.00
0.00
113.29
22.93

Shear
{1b)

218.7
637.5
i017.2
1359.4
i664.9
1934.5
is82.0
287.0
188.0
2180.9
2535.2
2668.5
2769.6
2838.3
986.8
313.3
1069.3
2599.9
2584.6
2543.8
2478.2
202%8.5
354.2
2011.2-
1481.3
943.6
388.9
14.2

/63



Surface No. : 5

Factor of Safety : 1.356
Circle Center X 107.00 ft
Circle Center Y 472.78 ft
Circle Radius : 406.90 ft

-
.
-
-

Soil X Y width Weight Load Water Normal Shear
(£t) (ft) (£t) (1b) (1b) (1b) (1b) (1b)
1 1 208.88 78.85 4.84 353.6 0.0 0.0 329.0 140.1
2 1 213,70 80.13 4.83 1037.0 0.0 c.0 963.2 410.1
3 1 218.51 81.47 4,81 1675.2 0.0 0.0 1553.4 661.4
4 1 223.31 82.87 4.79 2268.2 0.0 0.0 2100.3 894.2
5 1 228.10 84.33 4.77 2816.2 0.0 0.0 2604.2 1108.7
6 1 232.86 85.85 4.75 3319.1 0.0 0.0 3065.7 1305.2
7 1 237.61 87.42 4.74 3777.2 0.0 0.0 3485.4 1483.9
8 i 239.9¢ 88.23 0.03 22.1 0.0 0.0 20.4 8.7
9 1 240.50 88.41 1.00 855.0 0.0 0.0 788.3 335.6
10 1 242.84 89.24 3.69 3313.6 0.0 0.0 3054.9 1300.6
11 1 247 .04 90.75 4.69 4559.9 0.0 0.0 4201.0 1788.6
12 1 251.72 92.50 4.67 4885.0 0.0 0.0 4498.0 1915.0
13 1 256.10 24,19 4.09 4526.4 0.0 0.0 4166.1 1773.7
14 4 258.43 95.11 0.56 640.1 0.0 0.0 644.5 110.6
15 4 259.05 95.36 0.68 778.5 0.0 0.0 785.9 134.9
16 2 261.36 96.31 3.95 4626.1 0.0 0.0 4332.3 1627.8
17 2 265,64 98.09 4.60 5599.7 0.0 0.0 5246.4 1971.2
18 2 270.23 100.07 4.58 5752.5 0.0 0.0 5392.6 2026.2
19 2 274.80 102.10 4.56 5863.4 0.0 0.0 5500.6 2066.8
20 2 2792.34 104.19 4.53 5933.0 0.0 0.0 5570.8 2093.1
21 2 283.86 106.34 4.50 5961.8 0.0 0.0 5603.7 21 5
22 2 288.05 108.39 3.89 5174.8 0.0 .0 4869.7 18. .7
23 2 290.29 109.51 0.58 765.2 0.0 0.0 720.1 270.5
24 2 292.81. 110.79 4.45% 5119.4 0.0 0.0 4824 .1 1812.¢6
25 2 297.24 113.10 4.42 3810.3 0.0 0.0 35985.8 1351.1
26 2 301.65 115.47 4.39 2487.3 0.0 0.0 2351.2 883.4
27 2 306,02 117.89 4.36 1151.9 0.0 0.0 1090.8 409.9
28 2 308.97 119.55 1.54 85.8 6.0 0.0 81.5 30.6
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -87158.51 87158.51 -90.00
Earthgquake Load, 1lb : c.00 0.00 0.00 0.00
Surcharge Load, 1b : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 0.00 0.00
Normal Force, 1b : -31584.01 74897.16 81284.28 112.87
Shear Force, 1b : 29326.91 12261.36 31786.93 22.69
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Surface No. : 6

Factor of Safety : 1.359

Cirecle Center X 190.31 ft

~ircle Center Y 239.82 ft
rcle Radius : 158.48 ft

Soil X ¥ Width Weight Load Water Normal Shear
(£t} (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 1 219.79 84.13 4.91 468.6 0.0 0.0 441.4 187.5
2 1 224.69 85.14 4.88 1344.8 0.0 0.0 1258.7 534.7
3 1 229.55 86.30 4.84 2103.6 0.0 0.0 1258.6 832.0
4 1 234.37 87.61 4.80 2744.6 0.0 0.0 2544.3 1080.9
5 1 238.39 88.83 3.23 2161.8 0.0 0.0 1997.5 848.5
& 1 240.50 89.52 1.00 716.6 0.0 0.0 662.1 281.3
7 i 241.27 88.77 0.53 389.2 0.0 0.0 359.6 152.8
8 1 243.88 50.70 4.71 3673.6 0.0 0.0 3386.6 1438.7
9 i 248.56 92.46 4.65 3964.1 0.0 0.0 3649.7 1550.4
10 i 252.76 94.19 3.75 3369.9 0.0 0.0 3101.7 1317.6
11 4 255.06 95.18 0.84 771.7 0.0 0.0 782.8 134.0
12 4 255.62 95.43 0.29 268.3 0.0 0.0 274.3 47.0
13 2 2b7.88 96.50 4,23 3940.9 0.0 6.0 3702.2 1388.0
14 2 262.23 08.63 4.46 4170.6 0.0 6.0 3930.0 1473.4
15 2 266.65 100.96 4.38 4030.5 0.0 0.0 3813.4 1429.7
16 2 270.99 103.44 4,30 3794.0 0.0 0.0 3607.9 1352.6
17 2 275.25 106.05 4.22 3467.1 0.0 0.0 3317.3 1243.7
18 2 279.43 1G¢8.80 4.13 3056.2 0.0 0.0 2945.1 1i1o04.1
19 2 283.52 111.68 4.04 2568.6 0.0 0.0 2495.6 935.6
20 2 287.51 114.68 3.95 2011.8 0.0 0.0 1972.9 739.6
1 2 289.74 116.43 0.51 220.3 0.0 0.0 218.3 81.8
. R 2 291.67 118.02 3.34 825.5 0.0 0.0 818.0 306.7
23 2 293.68 11¢.70 0.67 25.0 0.0 0.0 25.1 9.4
Resultant Forces

X Y R Angle

Weight, 1lb : 0.00 -50087.14 50087.14 -90.00

Earthguake Load, lb : 0.00 0.00 0.00 0.00

Surcharge Load, 1lb : 0.00 0.00 0.00 0.00

Top Water, 1b : 0.00 0.00 0.00 0.00

Bottom Water, 1b : G.00 0.00 0.00 0.00

Normal Force, 1lb : —-20446.24 42199.59 46891.94 115.85

Shear Force, 1lb : 16537.43 7887.55 18322.12 25.50
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Surface No. : 7
Factor of Safety|: 1.372
Circle Center X [ 204.60 ft
Circle Center Y ; 176.13 ft
Circle Radius : 97.92 ft
Soil X 4 width Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 1 208.94 78.33 5.00 710.5 0.0 c.0 698.1 293.7
2 1 213.93 78.68 4,98 2041.8 0.0 0.0 1971.7 829.4
3 1 218.8E 79.29 4.95 3190.1 0.0 0.0 3036.2 1277.2
4 1 223.8 80.14 4.90 4146.5 0.0 0.0 3900.3 1640.8
5 1 228.69 81.25 4.85 4905.2 0.0 0.0 4572.5 1923.5
6 1 233.50 82.60 4,78 5463.7 0.0 0.0 5060.8 2128.9
7 1l 237.94 - 84.09 4.11 5077.6 0.0 0.0 4685.6 1971.1
g 1 240.29 84.95 0.58 745.3 0.0 0.0 687.8 289.3
9 1 240.79 85.15% 0.42 532.1 0.0 0.0 490.4 . 206.3
10 1 243.09 86.12 4,19 54%4.9 0.0 0.0 5028.1 2115.2
11 1 247.43 88.11 4.50 5963.1 0.0 0.0 5504.8 2315.7
12 1 251.87 90.41 4,38 5762.0 0.0 0.0 5341.0 2246.8
13 1 256.1P 92.93 4.25 5396.9 0.0 0.0 5036.4 2118.7
14 1 258.85 94,62 1.08 1325.8 0.0 0.0 1249.0 525.4
15 4 259.75 95.25 0.72 868.0 0.0 0.0 945.1 160.2
16 2 261.27 96.30 2.31 2690.3 0.0 0.0 2603.4 866.5
17 2 264.40 98.63 3.96 4242.5 0.0 0.0 4165.4 1546.4
18 2 268.28 101.78 3.80 3493.4 0.0 0.0 3489.9 1295.6
19 2 271.99 105.13 3.63 2660.1 0.0 0.0 2711.9 1006.8
20 2 275.53 108.66 3.45 1767.7 0.0 0.0 1844.8 684 .9
21 2 278.88 112.37 3.26 843.1 0.0 0.0 903.6 3 3
22 2 281.13 1i15.07 1.25 77.0 0.0 0.0 85.0 3,.6
Resultant Forces
X Y R Angle
Weigpt, 1b : 0.00 -67357.53 67357.53 -~90.00
Earthquake Load, 1b : 0.00 0.00 0.00 0.00
Surcharge Load, 1b : 0.00 0.00 0.00 0.00
Top Water, 1lb : 0.00 C.00 0.00 0.00
Bottom Water, lb 0.00 0.00 .00 0.00
Normal Force, lb : -27198.68 56557.80 62757.89 115.68
Shear Force, 1lb : 23005.77 10799.73 25414 .56 25.15

f0¢o



Surface No.
of Safety
Center X
Center Y
Radius :

Factor
Circle
~drcle

rcle

Soil

WUk

NRNNONIONNNBRRRERRERHERRRRR R ER

Resultant Forces

Earthquake Load,
Surcharge Load,

Bottom Water,
Normal Force,
Shear Force,

8
1.376
208.94 ft
182.99 ft
104.80 ft
X Y
(ft) (£t)
208.94 78.22
213.94 78.34
218.93 78.70
223.89 79.29
228.82 80.13
233.70 81.19
238.07 82.35
240.46 83.06
240.96 8§3.21
243 .33 84.03
247 .97 85.76
252 .57 87.74
257.06 89.92
261.44 92.33
264.71 94.29
266.20 295.25
267.20 95.89
269.84 97.74
273.84 100.74
277.69 103.93
281.38 107.30
284.91 1i0.84
288.27 114.55
289.95 116.50
291.34 118.28
Weight, 1b :
1b :
1b :
Top Water, 1lb :
1b
1b
1b

Width

(£ft)

5.00
4.99
4.98
4.95
4.91
4.86
3.87
0.83
0.07
4,65
4.64
4.55
4.44
4.33
2.21
0.78
1.22
4.07
3.93
3.77
3.61
3.44
3.27
0.10
2.69

X

0.00
0.00
0.00
0.00
0.00

-40185.96
34234.59

. 4675.

Weight
(1b)

781.
2265.
3586.
4733.
5697.
6474 .
5648.
1413.

109.
7349.
7669.
7698.
7553.
7245.
3601.
1245.
1940.
6194.
5484.

3788.
2846.
1872.
44.
575.

WOoOWRaROAANNNWOUWEOYUETNTWRWONM-IOGOU O&JN

Y

-100495.69
0.00
0.00

0.00

0.00
84690.73
15804.96

=
o
[+
o)

(1b)

°

s + & & & @

*

oNoNoloNoloNeoNoNeReReloBaeloBaeBoBalolooloRolelolel

CO0O0OQOO0000CO0O0CO0OQOOOO00000C0O00

R

100495.69

0.00
0.00
0.00
0.00
93741.30
37706.81

Water
(1b)

¢

a @& & 9© @ 9 & @2 © @&
CO00QOO0O0O0OO0OODCO0O0000Q00CO0O000O00O0

L] . & »

COCOOOOOO0OO0O00000O0OOOLOO0O00Q00O0O0O0O0

Normal
(1b)

781.2
2223.7
3463.7
4509.2
5367.6
6046.2
5240.3
1311.7

100.9
6790.9
7072.7
7102.0
6987.0
6735.7
3372.5
1336.6
1863.6
6020.4
5406.3
4686.6
3871.9
2973.8
2005.3

48.4

634.2

Angle

=-90.00
0.00
6.00

c.00.

0.00
115.38
24.78

Shear
(1b)

327.9
933.2
1453.6
1892.4
2252.7
2537.4
2199.2
550.5
42.3
2850.0
2968.2
2980.5
2932.3
2826.8
1415.3
226.1
690.2
2229.8
2002.3
1735.8
1434.1
1101.4
742.7
17.9
234.9

yd



Surfac
Factor
Circle
Circle
Circle

So

V-1 seWwD

Result

e No. : 9
of Safety : 1.382
Center X : 199.70 ft
Center ¥ : 195.57 ft
Radius : 115.27 ft
il X Y
(£t) (ft)
1 214.37 81.26
1 219.31 82.01
1 224.22 82.96
1 229.08 84.13
1 233.88 85.51
1 238.14 86.92
1 240.49 87.77
1 240.99 87.95
1 243.30 88.89
1 247.88 890.88
1 252.37 93.06
1 255.29 94.60
4 256.42 95.25
2 257.90 96.09
2 261.06 28.01
2 265.23 100.77
2 269.28 103.70
2 273.20 106.80
2 276.98 110.07
2 280.61 113.50
2 283.21 116.13
ant Forces
Weight, 1b
Earthquake Load, 1b
Surcharge Load, 1b
Top Water, 1b
Bottom Water, lb
Normal Force, 1b :
Shear Force, 1lb :

Width
(ft)

4.96
4.93
4.89
4.83
4.78
3.73
0.98
0.02
4.61
4.54
4.45
1.39
0.88
2.08
4.23
4.11
3.99
3.85
3.71
3.56
1.63

X

0.00

0.00

0.00

0.00

0.00
-20207.69
16421.68

3267.6
3838.2
3331.2
913.3
21.7
4467.4
4576.8
4514.5
1397.9
873.2
2039.4
3975.2
3520.7
2960.5
2309.7
1584.5
802.6
95.7

Y

-49225.33
0.00

0.00

0.00

0.00
41379.60
7845.74

*
.

.
+

(=== loNoloRololaBeloNaleNaNeRNoloNoNoNalel
COQCO0O000OCOVOOOOO0OO0ODOOO0

*

OCO0O0CO0Q0COOO0O00O00O0O0O00O0OC
L. ]

CO0O0O0OO0OO0O0000000DO0OQOOQO0OO

R

49225.33
0.00
0.00
0.00
0.00

46050.21

18199.65

Normal
(1b)

546.7
1544.7
2375.0
3044.0
3557.4
3077.7

843.8

20.0
4122.1
4225.7
4178.4
1298.5

917.0
1939.7
3812.0
3410.6
2903.0
2297.2
1601.9

826.6

100.6

Angle

=-90.00
0.00
0.00
0.00
0.00
116.03
25.54

Shear
(1b)

228.5
645.4
992.4
1271.9
1486.5
1286.0
352.6
8.4
1722.4
1765.7
1745.9
543.0
154.4
715.3
1405.7
1257.7
1070.5
847.1
590.7
304.8
- !
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Surface No. : 10

Factor o
Circle C
~irecle C

srcle Radius

Seil

W 00 w1 G U LB

'_l
Y
NNNMMNMNMOMMOONNOBRARRRRRRERERRPERBPRRPBP

Resultan

Bo
No

f Safety 1.388
enter ¥ : 206.32 ft
enter Y : 216.81 ft
: 138.59 ft
X ¥
(ft) (£t)
208.94 78.27
213.94 78.45
218.93 78.82
223.90 79.36
228.84 80.09
233.76 80.99
238.10 81.94
240.50 82.51
241.04 82.64
243.48 83.32
248.27 84.75
253.01 86.35
257.68 88.11
262.29 20.05
266.83 92.15
270.73 94.12
272.86 95.25
273.41 95.54
275.66 96.84
279.94 99.42
284.13 102.15
288.10 104.95
290.12 106.42
292.19 108.06
296.06 111.23
299.81 114.53
303.44 117.97
305.35 119.86
it Forces
Weight, 1lb :
Earthgquake Leoad, 1k :
Surcharge Load, 1lb :
Top Water, 1b
ttom Water, 1b
rmal Force, lb
Shear Force, 1b

Width
(ft)

5.00
4.99
4.98
4.96
4.93
4.90
3.79
1.00
0.07
4.82
4.77
4.71
4.64
4.57
4.50
3.31
0.94
0.17
4.33
4.24
4.14
3.80
0.23
3.92
3.81
3.69
3.57
0.26

0.00

0.00

0.00

0.00

0.00
-51498.04
46995.07

TRITICAL ZONE SEARCH IN BOTTOM

Weight
(1b)

751.4
2194.0
3512.8
4701.8
5756.3
6672.5
5740.3
1592.3

115.2
8080.7
8571.2
8920.0
9129.4
9202.5
9143.6
6718.3
1805.2

334.8
8§652.9
8§235.1
7713.2
6704.7

390.3
5858.1

.4178.86

2522.8
904.9
4.6

Y

=138207.44
¢.00

0.00

0.00

0.00
118256.99
19950.44

Critical Zone Factor of Safety : 1.445

=
0
o
o7

Water
(1b) (1b)

L
[

LI )
. a

.
*

. o .
% L)

°
L]

[
00000 OLOCO0O00000O0COO0O0COCO000C0 O

L) L] ¢ ®
. « e . . . .

(3

CO00000OO0OO0OCOO0LOOOOQOO0O0OO00COCO0OO00
CO0O0O0000000CODOOO0OO00OCO0OCO0O00O0000O0CO0O
[+NeoNoNoNoNeNoNoloNoReReRalaleNolololoNoleRololoiol ool

R

138207.44
0.00

0.00

0.00

G.00
128583.58
51054.45

Normal
(1b)

745.7
2148.1
3398.3
4500.7
5459.8
6279.5
5367.5
1488.9
107.7
7517.4
7943.5
8246.3
8430.0
8498.5
8456.3
6230.3
1980.6
317.2
8244.7
7901.2
7462.2
6549.7
381.3
5786.5
4179.7
2559.1
932.3
4.8

Angle

-90.00
0.00
0.00
0.00
0.00

113.53

23.00

Shear
(1b)

310.2
883.6
1413.7
1872.4
2271.4
2612.4
2233.0
619.4
44.8
3127.4
3304.6
3430.6
3507.0
3535.5
3517.9
2591.9
332.1
116.5
3027.0
2900.9
2739.7
2404.7
140.0
2124.5
1534.5
939.5
342.3
1.8
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CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.416

CRITICAI. ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 1.431
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7/

Title : Full Slope
Description : Run FBb

Reinforcement Analysis — Critical Zone

Critical Zone Factor of Safety + 1,431
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27/

Title : Full Slope
Descripticn : Run F7a

Reinforcement Analysis — Most Crifical Surfaces

950 Minimum Reinforced Factor of Safaty @ 1,467
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kkxkk RS S e e e ok
Fkkkk Reinforced Slope Stability *kdk k%
kEkE hkkkk

bkk (c}19985 by GEOCOMP Corp, Concord, Ma kkdkk
*HEEK licensed to FHWA for distribution by FHWA only Rkkkk

hhkhhhdhhrihbhkdhdhhrhhhrd i dh ki d bk rhhhd i hhhhdh b bbbk i hdh kbt ddhh o hhhhad

File : C:\RSS8\F7a.dat
Date : Wed 10-11-:0, 09:39:47
Name : US Steel =-- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F7a
Remarks :

kkxhkkhkhkhkhkkhhdhkhhthidhhdhhkhhkh kb dhdhrdhdrhh kb d kb ke hkddrrihhdh v hhhkdrtddritd

dode k& %k INPUT DATA ook % ek
L T Y L L R R L g g L L A L I I I

Profile Boundaries

Number of Boundaries :
Number of Top. Boundaries : 5

Seil Parameters

Number of Scil Types : 4

khkhdhhhhhhhkdhhhhhhhhhdhdhdd hhh ki hdd b hhhdt bttt kit A 2t hd b d b ke h i ddddss

kkk k% TRIAL SURFACE GENERATION Fhkkk
kkkhkkhkhdhdhhdhhhhhhhhhrdhhhkbhkhkhhhkk kb hhk ke hhhhhkkdhhh kb k kb h ik h bk hhkhhhrhs

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft
Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.0C deg

/L3



Thkhhkkhkhkhdhkhkhhhhhhdhdhhdbhddhhhddhhdhhrdbdddddhdtdtt ki d bt hdrhkhdhkhhhhdrkhkrtkhkhihhrs

Frkkkk TRIAL SURFACE GENERATION *kdd
hhkkkhhdkhhkhhhhhdkdhhhhhhhhhhdhhhhrhhhhhdhhrhhrhhkkkhdh kb kkhdhdhhhkkrkhhdhhhhdthhs

Data for Generating Rankine Block Surfaces
Number of Trial Surfaces 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft

Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15

Pullout Factor of Safety : 1.50

Pullout Resistance Factor : 0.54

Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

Fhkkkkkkkkhhkkhhkhhdkkhhkhhkhhbhhdhhkhhhkhkdhkdrkdkrbhkhhkhhhhdhrhkhrkthdthhkhthkhhhkridbhdrhhhtrtd

ddkdkokk RESULTS hkkkk
L T L g S Y 2 L LTI Ty

Critical Surface
Factor of Safety : 1.467
Circle Center X : 107.00 ft

Circle Center Y : 472.78 ft
Circle Radius : 406.90 ft

CRITICAL ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.534

CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.487
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CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 1.472
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Title : Full Slope
Cascription : Run F3a

Reinforcement Analysis — Most Critical Surfaces

»50 Minimum Reinforced Facter of Safety : 1.314
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ek kk R & 8
*kkokdk Reinforced Slope Stability
ek
%% % (c)1995 by GEOCOMP Corp, Concord, MA
=%k %k licensed to FHWA for distribution by FHWA only

E X E X
xkdk
fekkh®
Tkkdk
Tkkkk

hhkhkhhdhdhkhhhhhhkhhhk bk khhhhkhdhdahkhdhdhhd bkt r bbbk b bt d ke kit bk hhtdhs

File : C:\RSS\f8a.dat
Date : Wed 10-11-:0, 10:04:36
Name : US Steel -~ Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F8a
Remarks :

Fhhhhkhhhdhhhhhhhhdhdhhdhhh kit hhh I R b h ik hhdrbddd ko hhhhdkhdhrdhhdhdhhdththtrh bt

%k k& k INPUT DATA

kkhk¥k

e R R R L e R T2 IR E T LT L LR LR R R T R L L R R R R R A S U R AP A AU A AU AU N A A

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

Soil Parameters

Number of Soil Types : 4

Boundary Loads

Number of Loads : 1

LA SRR A S e TR LT R E LR R LR R PR T T R RURUR ST RO o N A AR A R RSy

%k kK TRIAL SURFACE GENERATION
R T S Y Y T S eI

Data for Generating Circular Surfaces

Number of Initiation Peints

Number of Surfaces From Each Point
Left Initiation Point

Right Initiation Point

Left Termination Point

va ¢o 0F B8 sa

10
10
201.00 £t

. 250.00 £t

270.00 ft

233 34
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Right Termination Point 330.00 ft

Minimum Elevation : 0.00 ft

Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

khkkhkdkkkkhkhkkdddhbdhdhkkhdhhhhhhhdbhhbhhhhdhhdddhhhkrrrhhrihkhhhhrdhhkhddrrhhrthdhohhhhhk

Fhkkk TRIAL SURFACE GENERATION ¥ d ke %
kkkkkkkkkhhkkhhhhhhhdhhhhhkhdhhhhhkkdhdhdhhhbhdhh ok hhhkhkdhhhhh kb hhdhhhhkhdhhkhrk

Data for Generating Rankine Block Surfaces
Number of Trial Surfaces : 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft

Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor 3.15
Pullout Factor of Safety : 1.50

e

Pullout Resistance Factor : 0.54

Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

hkkkhkkkkkkhhhhkhkhhhiddthkhrhhkhtdahhbhhi btk kb dhdhdhhhhhhhkkhhdhdhdhhdrhhdhdthhthkd

*kkdk RESULTS kkdkkk
hkkkEkhkhkhkhdhhkrk b hhhkhh Rk hhhkkhhkdkkkhkhhkhhhkhkhhhhhhhkk ke kkkhkkkdkkhtrthhhhhksk

Critical Surface
Factor of Safety : 1.314
Circle Center X : 181.96 ft

Circle Center Y : 238.25 ft
Circle Radius : 163.86 ft

CRITICAL ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.392
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CRITICAI, ZCNE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.342

CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 1.321
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Title : Full Slops
Descripticn : Run F8a

Reinforcement Analysis — Most Critical Surfaces

D50 Minlmum Reinforced Factoer of Safety @ 1,287
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kdkdkk ok RS S T2 TTE"
*kkkk Reinforced Slope Stability ® ok ok ok ok
Tk kk ok *kkkk

*kk (c)1995 by GEOCOMP Corp, Concord, MA Ekkkk
m ke k licensed to FHWA for distribution by FHWA only *kkdkk
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File : C:\RS5S\f9a.dat
Date : Wed 10-11-:0, 10:08:27
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run F%a
Remarks :

kkdkkhkhkkdhhhhhhhhdhhhhkddhdhhdhhdd ki kb hkthhhhddhhhh bk bk hhdhthbddhdhtrrkhdtts

ke % o INPUT DATA Tkkdk
e R L R L L L L L L o A A AU A AR ARy

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

Soil Parameters

Number of Soil Types : 4

Boundary Loads

Number of ILoads : 1

EE SR R R A s AR AR R R R AL R T R T LR R P Y Y T T T T

*kdkkk TRIAL SURFACE GENERATION Fedkok ok
Fhkhh kA h bk kAR AT IR Rk hh R dhkhh kb h Rk r bk hhhkh ek hkhhdhhhdkhh bk h ke kk ko hhrhdhhihds

Data for Generating Circular Surfaces

Number of Initiation Points : 10

Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Peint : 270.00 ft

/Ll



Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg

Negative Angle Limit : 0.00 deg

khkdkdkhkhkhdhhkhkhhkdhkhhhhhhhhhrhhhhdhdhhhkhhkkhkkddhkhdhhtrhdbhhhhhdhhkkhhkrhhrrrhkrhrhhkhk®k

% % ok ok TRIAL SURFACE GENERATION *kkkk
kkkhkkkkhhkhhhhhhdhhhrhhh bk hd kAR R R Ak b bk kkr Ik kb Rk hkkhhhhhkhkhhhhkhdhhhhk

Data for Generating Rankine Block Surfaces
Number of Trial Surfaces : 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft

Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15

Pullout Factor of Safety : 1.50

Pullout Resistance Factor : 0.54

Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

dhkkkhkhdhhrkdkddddhhhddhhhkhkkhhkhkhkhhhhhhhrhddbhdhdbhrrdhdhkhrhdb itk hdrhkbthirhhhhkhhhd

ok ok RESULTS *kkkk
R L T L L L L L T L R g H e U A N A A A R o

Critical Surface
Factor of Safety : 1.287
Circle Center X : 177.44 ft

Circle Center Y : 293.47 ft
Circle Radius : 217.19 ft

CRITICAL, ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.343
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CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.280

CRITICAIL. ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 1.233
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Title : Full Slope
Lescription : Run 100

Reinforcement Analysis — Most Critical Surfaces

Minimum Reinfarced Facter of Safety @ 1.272
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Ekkkk Reinforced Slope Stability *kkkk
Skk Rk ETT T

Kok (c)1995 by GEOCOMP Corp, Concord, Ma hkkkk
®F Kk % licensed to FHWA for distribution by FHWA only ok ok

dhkihdkhhhdhhkhkhhhhhhhhhhhhhhhkhddk b h bkt kddhhhd bk htdhhhhhhhhdr i b hittrhtddrttrds

File : C:\RSS\Fl0a.dat
Date : Wed 10-11-:0, 10:13:55
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run 10a
Remarks :

khkkhkhkkhkhkhhdhhtdhhhdhrhhdhkddhkhrhhhhhhhhhbhrhhhdhdddhdh i dhd itk bbbk bkt hd b tihtthihs

FhEEE INPUT DATA dodkd k&
kkdkhkhkhk ko kkkk ko ko kA A r ke ko h ke k kA khh kb hk kb ke kR bk kkdek ke k ek kAR e R e Rk s

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

o

Soil Parameters

Number of Scil Types : 4

Boundary Loads

Number of Loads : 1

Tdxkkdkrhhkhhkrkhhdhhdhkr ikt drd bt dhhdd o rdd dh v h b dddhddhd ot rh it hdhoddd et di bt ik

F*kkdkk TRIAL SURFACE GENERATION Khk kR
Ehkkkkkhk Ak dk kAR E R ARk kA dhhhhhhdhhhhhhhhrdhhhhhhhhhkdhhdd kb khhhhhhdrhhhdhhdhttrdhk

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Fach Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft

rxs



Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

ThkkhhhdhdhhhhhkhhdhhkhkhhhhhhhrhdhddodkdhdhhhdFthrhhdhddhrhhdhkhhdhhhdkhhkhhhkrhhrthdktdds

Fhkkk TRIAL SURFACE GENERATION F*dkkk
Ihkkkdkhdkkhhhk bbb hhhd bk hdkdhhhkhr hh kI k ke khk kb b d ke ke kkdhhhhhkkhhkkrhhhhhn

Data for Generating Rankine Block Surfaces
Number of Trial Surfaces : 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft

Strength Option Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15

Pullout Factor of Safety : 1.50

Pullout Resistance Factor : 0.54

Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

dhkkhkkhkhkhkhkhkrhhhk bk hrhddhhhhdhhhhhhhhrkdhkkrdhhhhhdhhhhkhdkrdthrhhdrdrhhhhhrarhhhhd

kkkkk RESULTS kkkkk
khkdkkkhhkkdkhhkhhkhkhhhhhhhhhh bk khkhkhkkhhkhkhhhhhhkk kb kit hkkhkdkkhk kR hkddhkhhd

Critical Surface
Factor of Safety : 1.272
Circle Center 177.44 ft

X :
Circle Center Y : 293.47 ft
Circle Radius : 217.19 ft

CRITICAL ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.343

/Rl



CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.258

CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 1.223
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Title : Full Slope
Gescription @ Run 11a

Reinforcement Analysis — Most Critical Surfaces

250 Minimum Reinforced Factoer of Safety @ 1.277
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*kkkk RS S kxkhk
ok ok k% Reinforced Slope Stability kkkkE
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khk (c)1995 by GEOCOMP Corp, Concord, MA kkkkk
nkkkk licensed to FHWA for distribution by FHWA only *kkkk
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File : C:\RSS\Flla.dat
Date : Wed 10-11-:0, 10:22:25
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run 1lla
Remarks :

R b A R AR AR LR IR T LT ER LY R L T R A AU T I A A JRUR AR A

Kk kKK INPUT DATA Tkdhk
e L L b L b L R N o N A H o R AT I

Profile Boundaries

Number of Boundaries :
Number of Top Boundaries : 5

Seil Parameters

Number of Soil Types : 4

Boundary Loads

Number of Loads : 1

EEE RS AL L R R L R R X TR R R R R R R g R A A T A A A VR A M A A M 8

*kkkk TRIAL SURFACE GENERATION ¥ gk ke ok
R L L T T T T T L r R L P S R R g e ur e AR A A AR

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft
Left Termination Point : 270.00 ft

/29



Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

kkkhkhkhkhkkdhhdddhhkddhddhdhhdhhhhhhhhhhrhthhdhddhkhhhhhh bk ki dhhrbkdhhdhhhthhdhkhik

*kKkkk TRIAL SURFACE GENERATION : Fok ok ok ok
e R L L T T L R JU TSR APAra

Data for Generating Rankine Block Surfaces
Nunmber of Trial Surfaces : 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.54
Embedded Scale Factor : 0.67
Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friection : 0.35

hkkkkkkhkhkdkhhrhdhhhhhdhbhibhhkhbddhbhhhhhhhdhhdrhhdhihihtdhhhhhhhdhhhdrdhdhkhbhhkrtrhhhd

kkkkk RESULTS X TE T
kkkdkkkkkkhkrhdhhhhhhkhkhhhkhkhhhdhhbhdhhohdhahdhkhhhkhdhddbhhhhhhdhhhohdkbhkdkdrhdkhhrdrtrt

Critical Surface

Factor of Safety : 1.277
Circle Center X : 181.96 ft
Circle Center ¥ : 238.25 ft
Circle Radius : 163.86 ft
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Fhkkk Reinforced Slope Stability khkkk
Rk ok fekkokk

Bk (c)1995 by GEOCOMP Corp, Concord, MA dekkdk
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File : C:\RS8S\Fllb.dat
Date : Wed 10-11-:0, 10:25:56
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run 11b
Remarks :

EEE ST R TR R R Y Y Y R A eI I

*kkkk INPUT DATA Ekkkk
L R Y L i i T I T T o,

Profile Boundaries

Number of Boundaries :
Number of Top Boundaries : 5

Soil Parameters

Number of Soil Types : 4

Boundary Loads

Number of Loads : 1

khkkkhhkdkhkdhrhhddhhhrhkrhdhihk ik hhAhdhhrkhhkdr b hkhdh o hhh b b h ki ddh ki bbbtk hk bbb hn

*kE kIR TRIAL SURFACE GENERATION Fdedkkk
R I e L L L L L L

Data for Generating Circular Surfaces

Number of Initiation Points

: 10

Number of Surfaces From Each Point : 10
Left Initiation Point : 201.00 ft
Right Initiation Point : 250.00 ft

Left Termination Point

27G.00 ft %55/



Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg

Negative Angle Limit : 0.00 deg

Khkkkkkkhkhkxhhhrkkdkdddrhidhhdrhhhhhhddhddhdhxdtdhdrbhbb bbb kddhrbhhhhhhrhdbdthdhdbhhd

*hEkkk TRIAL SURFACE GENERATION kkkikk
e L T I L T L R S T T T

Data for Generating Rankine Block Surfaces
Number of Trial Surfaces : 100

Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.54
Embedded Scale Factor : 0.67
Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

kkkkkhhkhkhhhkhkihkddddhkddhhhhhhrdhhhhht R hhhdhhkhkhhhhhhrhbhrhddrokhrddddhkrhikthddis

Fkkk % RESULTS %ok k% ok
AhkhkkkhkhkhkhkrhkkhkhhkrdkhkhkrhkdhkhkhkhkdkIrhrixhkrththkrthkdddrdrdddrhkhkrddkkhkdxhrhhtdkdhkhhkdhrdkhdkdhkihkitk

Critical Surface

Factor of Safety : 1.289
Circle Center X : 181.96 ft
Circle Center Y : 238.25 ft
Circle Radius : 163.86 ft
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File : C:\RSS\Fllc.dat
Date : Wed 10~11-:0, 10:28:00
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run 1lic
Remarks :

khhkhhkkdhdhhhhdddhhhhdhhhdhhhththddhhhdhhkdhdrdddhhhddhhd b hrhdhkhrhhhhddrrhhdhthhhhd

Thkdk INPUT DATA

kkkik

Fhdkhdkdkkhdhdhthkdhdhhhhhkhhhhddhhdddddddddth bkt dh bt x o kbt btttk hd ki hrrhhthdthndk

Profile Boundaries

Number of BRoundaries : 7
Number of Top Boundaries :

Soil Parameters

Number of Soil Types : 4

Boundary Loads

Number of Loads : 1

RS AR L ARt IS TR LR TSR L L LTLTE LR EETE Y

*hkEE TRTAL SURFACE GENERATION
R R L L T I

Data for Generating Circular Surfaces

Number of Initiation Points

Number of Surfaces From Each Point
Left Initiation Point

Right Initiation Point

Left Termination Point

s w0 o6 aE 00

10
10
201.00 ft
250,00 ft
270.00 ft

kkkhk
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Right Termination P
Minimum Eleva

Segment Length
Positive Angle Limit
Negative Angle Limit

oint
tion

[T T T RN L Y )

330.00 ft
0.00 ft
5.00 ft
45.00 deg
0.00 deg

khkkkdkhkkrhhkhdhhkhhkkdkhkkkhdhkhhhhhhhdkdkhhkhhhddrhdhkhddb kb dbhkdkhithrdthdhhhrthtrrhihkiikk

*EEk*x TRIAL SURFACE GENERATION %k gk ok
hkhkkkhkkhkkhhkkhkdhhkhhhhkhhhhdkhhdhdhhhhdhkhdhhhkhkdhhhhkddhhhdhhhhhdhd bk hhhkhdkdkrhhk

Data for Generating Rankine Block Surf

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 45.

Data for Reinforcement Analysis

Lowest Elevation for Reinfor
Highest Elevation for Reinfor
Minimum Embedment

Strength

Extension

Reduction

Pullout Factor of

Pullout Resistance

Embedded Scale

aces

00 ft

cement
cement
Length
Option
Factor
Factor
Safety
Factor
Factor

Slope Coefficient of Friction
Foundation Coefficient of Friction

[

44 s ss ws e

96.00 ft
118.00 ft
3.00 £t
Long Term Strength
.00

.15

.50

.54

.67

.31

0.35

OO0 W

khkkhkkdhkkhhkhdkdhhkhkhhkdhhhhhhthdhhbhhkhdidhhddhhhhrhhhhbrhdhhdrhrrdhddhhdhhrdbhhhthhdi i

kkEkkk RES

ULTS

* &k kkk

kkkxhkkhkhdhkkrhdhkkhkddktrdkrhkhdkhrdhdddbdhhbddkdrx b hhhkhhhhdkhkdhhdddhkdhhddrdkhrdddhhhrtrdirn

Critical Surface

Factor of Safety : 1.292
Circle Center X 177.44 £t
Circle Center Y 293.47 ft
Circle Radius : 217.19 ft
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Title : Full Slope
Cescription : Run 11c

Reinforcement Analysizs — Most Critical Surfaces
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kkkkk Reinforced Slope Stability

kkkkd :

FTkkkk (c)1995 by GEOCOMP Corp, Concord, MA
kkkkk licensed to FHWA for distribution by FHWA only
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khkkkkkkhhkkkkkdkhdhhhhkkhdkhhhhkhkhhhhhdhhhddhhhhkkhhdhdrhdbdbhdhdrhhrrkkhhhhhhhkhdkttkd

File : C:\RSS\Flld.dat
Date : Wed 10-11-:0, 10:32:10
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run 11d
Remarks :

khkhkhkkhhhhrdhhhhikdddkddrdkhkhkhhkdthhhkdrhhhhkhhdddhddddrrddrhhk b hkhrbhhhhhhhbe kbt hhkhdkkk

* %k %ok ok INPUT DATA

kkkkk

FhhkkkkhkhkkhkhhkhhkdRhARA A X XA R T EL AR A hdhdddhdddhhbhhddrdhdhhkhh btk khhrk otk kkrhhhdk

Profile Beundaries

~ Number of Boundaries : 7
Number of Top Boundaries :

Soil Parameters

Number of Soil Types : 4

Boundary Loads

Number of loads : 1

Ak Ikbkhkr bkt hhhdhhhkrrhhrhhrhhhhddhrhhbrdhdkhdrdhhdhkhrdrdrhitdrtrhorrrordtdkrhthkhrdthrhkkhr

*kkkk TRIAL SURFACE GENERATION
R 2 A R L T T ey T Y T e

Data for Generating Circular Surfaces

Number of Initiation Points

Number of Surfaces From Each Point
Left Initiation Point

Right Initiation Point

Left Termination Point

& S8 2% 22 w0

10
10
201.00 ft
250.00 ft
270.00 ft

kkkdkk
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Right Termination Point : 330.00 ft

Minimum Elevation : 0.00 ft

Segment Length : 5.00 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

EEE RS R RS AR TR LTI T ER LR R LR R R O L Lk R L L L rirar e ey

FEkkkk TRIAL SURFACE GENERATION kkkkd
e T L L N T L L L L LTy

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 45.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96,00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength

Extension Factor : 1.00

Reduction Factor : 3.15

Pullout Factor of Safety : 1.50

Pullout Resistance Factor : 0.54

Embedded Scale Factor : 0.67

Slope Coefficient of Friction : 0.31
Feundation Coefficient of Friction : 0.35

******************************************************************************

Thk k% RESULTS *dkdhk
L R T R L L L L L T T e S A A A N N A A A N N RN TR AR AR APy

Critical Surface
Factor of Safety : 1.302
Circle Center X : 181.96 ft

Circle Center ¥ : 238.25 ft
Circle Radius : 163.86 ft

RITICAL ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.343
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CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.258

CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 1.223
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Title : Full Slope
Description : Run T1b

Reinforcement Analysis — Critical Zone

o850 Critical Zene Factor of Safety  1.087
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Title : Full Slope
Dascription

ft

un Ttb
Reinforcement Analysis — Most Critical Surfaces

n50 Minimum Reinforced Factor of Safety : .1 348
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*okok ok ok Reinforced Slope Stability Fddk
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LA (c) 1995 by GEOCOMP Corp, Concord, MA Thkkk
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File : C:\RSS\T1lb.dat
Date : Wed 10-11-:0, 10:56:55
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run Tilb
Remarks :

ER R R R AL AR R R R R R R R R R R R R L Ly R X R R g g S A A W AR )

ook ok okk INPUT DATA g ok ok %k
HEk kA AR I I AR R AKX R KA AR R R TR R R AR R hhhk ko kA ko h ke kb h kb b h ok kk ek ok kh ke bk ok kb hd

Profile Boundaries

Number of Boundaries : 6
Number of Top Boundaries : 4
Boundary X-left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 100.00 95.00 240.00 95.00 1
2 240.00 95.00 241.00 95.50 4
3 241.00 85.50 290.00 120.00 2
4 2%0.00 120.00 4406.00 120.00 2
5 241.00 895.50 440.00 95.50 4
6 240.00 95.00 440.00 25.00 1

Soil Paranmeters
Number of Soil Types : 4

Scil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) {pcf) {(pst) (deqg) Param, (pst) No.
1 125.0 135.0 0.0 30.0 0.00 0.0 0
2 125.0 135.0 0.0 27.0 0.00 0.0 0
3 125.0 135.0 200.0 27.0 0.00 ¢.0 0
4 125.0 135.0 0.0 i3.1 0.00 6.0 C

Boundary Loads

Number of Loads : 1 ﬁy/



Load X-Left X~Right Intensity Inclination
No. (ft) (ft) (psf) (deg)

1 292.00 305.00 1000.0 0.0

khdkkkkkhhkhkhkhkhhkhhhhhhkiihhhkhhhhhbhdhhkhdhddhdhkhhhhhhrdhhhkhbhrkdhhhhhhhhhhkhtkhkhhtik

Fdkdkk TRIAL SURFACE GENERATION *rEkk
kkkkkhhhkhkhkhhrhkhdbdhhhhhhhhhhhhhhkhhdhhkhhhhdhhhhhhhhhhkhhhhhdh bk hrkkdh bk kot hks

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10

lLeft Initiation Point : 240.00 ft

Right Initiation Point : 277.40 ft

Left Termination Point : 289.90 ft

Right Termination Point : 340.90 ft
Minimum Elevation : 0.00 ft
Segment Length : 3.35 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

khkkkkkkkkhkhdkhhhkkhkkdhkhhhkhhkdhdhhhkkhhhdhdhbddbhbhddhbdkdhdhdhdhihdidddd it hkdtthhhs

Fk ok ok K TRIAL SURFACE GENERATION : ddk ko
kkkkhkdkkkkhhhkkhkdhkdhhhkhhhkhhhhhkdhhdhhhhhdhhhhhhhhkhhhhhkdhkhhddhhdhhhrhhhrrrhkhhh bt khk

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Box X-Left Y-Left X-Right Y-~-Right Height
No. (£t) (ft) (ft) (ft) (ft)
1 241.00 95.00 242.00 85.00 6.00
2 264.90 85.00 349.60 85.00 0.00

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement 96.00 ft
Highest Elevatijion for Reinforcement : 118.00 ft

Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.54
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Embedded Scale Factor
Slope Coefficient of Frictiocn
Foundation Coefficient of Friction

Layer Elevation
No (ft)

96.00
106.00
104.00
108.00
112.00
116.00
118.00

bt B WS- R VN R

Length

(ft)

50.
50.
35.
.00
35.
20.
20.

35

00
00
00

00
00
00

i 0.867

: 0.31

: 0.35
Long Term Ultimate
Strength Strength
(1b/£ft) (1b/ft)
-1000.00 . 0.00
1000.00 0.00
1000.00 .00
1000.00 0.00
1000.00 0.00
500.00 0.00
500.00 0.00

kR R Rt R R R R TR T TR R L R T R R R R TR R NI R A A A A MRS AT A

RESULTS
e T T L R LRttt L L LT T

*hkkk

Critical Surfaces

Safety
No. Factor

1.348
1.351
1.359
1.366
1.371
1.373
1.376
1.38%9
1.392
1.415

O W00~ O U W N

=

CRITICAL ZONE SEARCH IN BOTTOM

Center

(ft)

245.
279.
231.
262.
270.
248.
242,
224,
258.
216.

83
07
94
00
18
62
55
03
24
15

Center

(

179.
138.

204

160.
149.
170.
170.
228.
163.
246.

Critical Zone Factor of Safety :

CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety

ITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety

Y
ft)

39
14
.88
15
82
59
89
32
53
36

Circle
Radius
(ft)

82.33
24.49
i10.17
54.77
40.29
71.44
73.83
134.27
60.24
151.89

1.087

1.029

3.309

Ehkkk®

/Y3
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Title : Full Slope

Cescripticn : Run Tle

250 —
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RS S
Reinforced Slope Stability

kkdkkk
*khkkkk
Lk kok ok

k%
whkkik

(c)1995 by GEOCOMP Corp, Concord, MA

licensed to FHWA for distribution by FHWA only
R A R e R e Y L R L Y Y T R L Rk L L L L Y I ar i At R

File : C:\RSS\Tlc.dat
Date : Wed 10-11-:0, 11:10:39
: Name : US Steel -- Interjor 2:1 Slopes
Problem Title : Full Slope

Description : Run Tilc

Remarks

kkdkwk
khkkk*
kkkkk
kkkhk
kdkkdk

khkdkhhkhkkhkkhhkhhhkhhhhhkhhhkhhhhhdhhhihd bk hd kbt kb hhhdkhdkd kbt r b bt htddhhtrdhbhhrtes

INPUT DATA
L L Ty T T e L LTI e

dhkkkk

Profile Boundaries

Number of Boundaries : 6

Number of Top Boundaries : 4

Boundary

No.

Oy LR WD

Soil Parameters

X-Left
(ft)

100.00
240.00
241.00
290.00
241.00
240.00

Number of Soil Types

Soil
Type
No.

=S EVIN By ]

Total

Unit Wt. Unit wWt.

(pct)

125.0
125.0
125.0
125.0

Boundary Locads

Y=-Left
(ft)

95

95

.00
95.
.50
120.
95.
25.

00

0o
50
00

Saturated Cchesion

(pct)

135.0
135.0
135.0
135.0

Number of Ioads : 1

4
Intercept
(pst})
0.0
0.0
200.0
0.0

X~-Right
(ft)

-240.00
241.00
290.00
440.00
440.00
440.00

Friction

(deq)

30.0
27.0
27.0
13.1

*kkkk

Y-Right Soil Type
(ft) Below Bnd

85.00
95.50
120.00
120.00
95.50
95.00

WP I Ry

Fore Praessure Piez.
Angle Pressure Constant Surface

Param. {(psf) No.
0.00 0.0 0
0.00 0.0 0
0.00 0.0 0
0.00 0.0 0

HE



Load X-Left X-Right Intensity Inclination
No. (ft) (ft) (pst) (deg)

1 292.00 305.00 500.0 0.0

khkkkihhkkhdhhkhhkhhkhhhkhkhhhhhhhhhhhkhhhhdhhhhkdhddkhkdhdhhhkktdhhkrddthhhrhrhhhkhrkkbbxt ks

*kkE % TRIAL SURFACE GENERATION kkkkk
LI L T L R L T2 T T R R R R IR g g gt g I A iy

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft

Right Initiation Point : 277.40 ft
Left Termination Point : 289.90 ft
Right Termination Point : 340.90 ft

Minimum Elevation : 0.00 ft

Segment Length : 3.35 ft
Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

khkkkhkhhhkdhhhkhkhhhhhhhkhhhdthhhthdkhhhthhbhhhhhdhhhdddhhhkhrhhhhhhhdhkhkhhrhhhhhhhhhds

% &k e ok TRIAL SURFACE GENERATION *kkkx
hkdkkhhkkkhkkhkhhkdhkhkhkhdhkhkhhdhddhhhhhhhhhdhhdhrhdhhkhhdhhkhkdkhhhhhhkkrdhhkkkokhn

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Box X-Left Y-Left X-Right Y¥-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 241.00 95.00 242.00 95.00 0.00
2 264.90 95.00 349.60 95.00 0.00

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.54

/4L



Embedded Scale Factor :
Slope Coefficient of Friction :
Foundation Coefficient of Friction :

Layer Elevation
No (ft)

86.00
100.00
104.00
108.00
112.00
116.00
1i8.00

S kW

Length
(ft)

50.00
50.00
35.00
35.00
35.00
20.00
20.00

0.67
0.31
0.35

Long Term
Strength
(1b/£ft)

100G,
1000.
1000,
10060.
1000.

500.

500.

00
go
GO
oo
00
00
00

Ultimate
Strength
{1b/ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ehkhdkrddhdkhdhhohddhhdddhbithhddhdhhdd ikt r bttt bttt ikt hdhhbhhtdhdbddkdddhts

kkkkk

RE

SULTS

ki

AR A R SRR R R R T L LR R AT LT EELER R R LR EET TR T R L R R R R R R RO R

Critical Surfaces

Safety
Factor

=
Q

1.444
1.447
1.447
1.474
1.477
1.502
1.506
1.509
1.527
1.531

OWVwO-NaO bW

'_l

CRITICAL ZONE SEARCH IN BOTTOM

Center

(ft)

242,
231.
.83
248.
224.
254,
216.
262.
258.
238.

245

55
94

62
03
10
15
00
24
78

Center
Y
(ft)

170.8%
204.88
179.39
170.59
228.32
153.95
246.36
160.15
163,53
186.64

Critical Zone Factor of Safety : 1.206

CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 1.185

ITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 2.986

Circle
Radius
(ft)

73.
1i0.
82.
71.
134.
.74
151.

52

54

83
17
33
44
27

89

.77
60.
88.

24
00

/47



Title : Full Slope

Cescripticn : Run T1d

Reinforcement Analysis — Critical Zone

Critizal Zone Factor of Safety | 1.206

250 —
2010 —
150
frad

100 I ali RAR AR AR AED BB AR MR P BN DE R PR DB 3B DAY PP SRS AR PE NRE PP P

50 -

0 T T T T T T T 1
1400 150 200 250 300 350 400 450

Press any kesy to conlbinue or ESC to cancel ..

2h/



B R R SR L L T R L L L L L L Lt A )

Ehdk kR
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wkEk %

R 8 8

Reinforced Slope Stability

(c)1995 by GEOCOMP Corp, Concord, MA

licensed to FHWA for distribution by FHWA only
P R R e R R L A R Y X L R L b E L L L L L R gt it W T PR

File : C:\RSS\T1d.dat
Date Wed 10-11-:0, 11:14:58
Name US Steel -- Interior 2:1 Slopes

Problem Title : Full
Description : Run Tid

Remarks

oe

Slope

Ehkkkd
fhkhd
kkkk
Thkkh
EEE 5 4

e R AL R R e Y e L L T LT T ity

INPUT DATA
R L g D L X g W L % SO Arar Ar AR A I AR R AR R

kkkkk

Profile Boundaries

Number of Boundaries :

6
Number of Top Boundaries : 4

Boundary

No.

G LN

Soil Parameters

X~-Left
(ft)

100.00
240.00
241.00
290.00
241.00
240.00

Number of Soil Types

Soil
Type
No.

F RN

Total

Unit Wt.

(pct)

125.0
125.0
125.0
125.0

Boundary Loads

Y-Left
(ft)

95.00
95.00
95.50
120.00
95.50
85.00

Saturated Cohesion

Unit Wt.

(pct

135.
135.
135.
135.

Number of Loads : 1

)

0
0
0
0

4
Intercept
(psf)
0.0
0.0
200.0
0.0

kkkdkdk

X-Right Y-Right Scil Type
(ft) (ft) Below Bnd
240.00 95.00 1
241.00 95.50 4
290.00 120.00 2
440.00 120.00 2
440.00 95.50 4
440.00 95.00 1
Friction Pore Pressure Piez.
Angle Pressure Constant Surface
{(deq) Param. (pst) No.
30.0 0.00C 0.0 0
27.0 0.00 0.0 0
27.0 0.00 0.0 0
i3.1 0.00 0.0 0

/49



Load X-Left X-Right Intensity Inclination
No. : (ft) {(ft) {psf) (deqg)

1 292.00 305.00 500.0 0.0

kkdkkkhkhkdhhkhhhdhkhkhkkhkkhkhkhhhhbhhhbhkbdhhbhhhhhbhhhhkhhhrhhhhdtdbhdihrhkhhhrhhhirkkhhh ke

* % k% ok TRIAL SURFACE GENERATION %k ok ok
hkkkkhkhkhhkkkkhhkhhhhkhh bk hkkhhhhkkhhhhhhrkhrrkhhkkkdhhhhhhhhbhhkhhhhhhhhrreirtsk

Data for Generating Circular Surfaces

Number of Initiation Points : 10

Nunmber of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft
Right Initiation Point : 277.40 ft

Left Termination Point : 289.90 ft

Right Termination Point : 340.90 ft
Minimum Elevation : 0.00 ft
Segment Length : 3.35 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

khkkhkkkhhkhhhhhkhkhkhkkhkhhdhhhhhkddrdhh bbb hdhddkddhhhtdhtdbdddhhhkthhhrhrrdhddtdrtdtdhddsin

Fhkkk TRIAL SURFACE GENERATION %k kkok
hhkkhhkhkkhhhhkhkhrhhhhhhhdhkhhdhhhdhhkhdhhhhhhhhkd bk hhhdkdhkdhhhhkkkkkhhhdhhkhdkddkdd

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Box X-Left Y-Left X-Right ¥Y-Right Height
No. (£t) (ft) (ft) (ft) (£t)
1 241.00 95,00 242.00 95.00 0.00
2 264.90 95.00 349.60 95.00 0.00

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50

Pullout Resistance Factor

0.54 /éio



Embedded Scale Factor
Slope Coefficient of Friction
Foundation Coefficient of Friction

Layer Elevation

No (ft)

96.00
100.00
104.00
108.00
112.00
116.00
118.00

S W

Length

(£t}

50.
50.
50.

50

00
00
00

.00
35.
20.
20.

00
0o
00

0.67
0.31
0.35

Long Term
Strength
(1b/ft)

1000.
10060.
1000.
1000.
1000.

500.

500.

00
00
00
00
00
00
00

Ultimate
Strength
(1b/ft)

e B oo B o Y v Y o B - B v

.00
.00
.00
.00
.00
.00
.00

R T R s R I LT EE E T EE R LT L R R L R R R R R TR SR R M A S

RESULTS
R L L Y L N LIS e

khkdhk

Critical

CRITICAL ZONE SEARCH IN BOTTOM

Surfaces

Safety
No. Factor

444
447
447
474
477
.502
.506
.509
527
.531

CWVWHNOL & WN P
HRIRRERBRPR PR

=

Center

X

(ft)

242,
231.
245,
248,
224,
254.
.15
262.
258.
238.

216

55
94
g3
62
03
10

00
24
78

Cen

(
170

204.
179.
170.

228

153.
246.

160

163.
186.

Critical Zone Factor of Safety :

CRITICAL ZONE SEARCH IN MIDDLE

ITICAL

Critical Zone Factor of Safety :

ZONE SEARCH IN TOP

Critical Zone Factor of Safety

ter
Y
ft)

.89
gs
39
59
.32
95
36
.15
53
64

1.206

2.192°

2.986

Circle
Radius
(ft)

73

82

B2

.83
110.
.33
71,
134.
.74
151.
54,
60.
88.

17

44
27

89
77
24
00

kkkkk
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Title : Full Slope
Dascription : Run Tle

Reinforcement Analysis — Critical Zone

p50 Critical Zone Factor of Safety @ 1.206

200+
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Fress any key to continue or ESC to cancel ..,
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dede ok k% RS S ok ok k%
*k k% Reinforced Slope Stability kkkkk
e e ok hkkkk

%%k k (c)1995 by GEOCOMP Corp, Concord, MA e de e ok
wkkkk licensed to FHWA for distribution by FHWA only kekkokk

e E L E R A A R A L R IR R R R R R R L R R R L L R I

File : C:\RSS\Tile.dat
Date : Wed 10-11-:0, 11:19:51
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run Tile
Remarks :

khkkhkkkhhhhkhkhhhhdhhhrhhhfhdhhhhhihhdddhrhidddhhhkdhhrhrhhhkrhhdrdhhhhhihhdrrhrhtind

%k %k &k INPUT DATA Ehkkk
kkdkkkkkdkkkkkkhkhhhhhkkhhkhhhdhhhhbhhhkhkhhhdkhhhhhhdhdhkh kb ket khh ke d b hhhhhhddd

Profile Boundaries

Number of Boundaries : 6
Number of Top Boundaries :

Scil Parameters

Number of Soil Types : 4

Boundary Loads

Number of Loads : 1

A L E SRS E S AL Y R AR R R R E E X X R E L

*EkEk. TRIAL SURFACE GENERATION ok kkk
LR L R T T T T I L TR T R R R R g g g 3 ey

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft
Right Initiation Point : 277.40 ft
Left Termination Point : 28%9.90 ft

/53



Right Termination Point : 340.90 ft
Minimum Elevation : 0.00 ft
Segment Length : 3.35 ft

Positive Angle Limit : 45.00 deg

Negative Angle Limit : 0.00 deg

khkkkkkkhkkkhkkhkhhkhkhkhhhhirkkhkkhikhhhkhhhkhhhhdhkkthhhkdttkrdithhhhttiahihkdhikthkhhks

ek gk & TRIAL SURFACE GENERATION Fkkkk
dkkhkdkkdkkkkdkhkhhhhhdhdkhdkhkhkhhdhhhhhhhdrhhdrhhhdrhhhhhkkdhhdhhkhhikdrkktkhdrhhrhkk

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50
Pullout Resistance Factor : 0.54
Embedded Scale Factor : 0.67
Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35

kkkkkhkhhhkhkddkhkhdddrhhhhhdkhhhkhhhhkhkdxhhrrhhddhdhhhhhdddhddhdddrhbdhrhdhdhdhhddhhthddk

Fk ok Kk RESULTS ‘ dkkkk
N R A N A R A R A 3 A AR R R R AR A R R AN A S AR MR N A RN A M R A A AR A TR )

Critical Surface
Factor of Safety : 1.583
Circle Center X : 279.07 ft

Circle Center ¥ : 138.14 ft
Circle Radius : 24.49 ft

CRITICAL ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 1.206

/54



CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety : 2.192

CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 2.986

/55
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Titlte : Full Slope
Descripticn : Run T1f

Reinforcement Analysis ~ Critical Zone

Critical Zone Factar of Sofety @ 1,185

250~

200 -

158 —

ft

100

AR A A A SR A SH B SR B R BB ORG O N SO0 00 I e o

50—

0 I

I | 1 ' ] T
140 150 200 250 300 350 40D 450
Press any key to continue or ESC to cancel ...



LS/

Title : Full Slope
Descriptien @ Run T1f

Reinforcement Analysis — Critical Zone

550 Critical Zone Factor of Safety @ 2.153

200 ~
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Prass any key to continue or ESC to cancel ...
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%k dk ok R S S *kkkk
kokkok % Reinforced Slope Stability *kkk%
kkkkk ook
Fokkdkk (c)19295 by GEOCOMP Corp, Concord, MA kK
kkdkkk licensed to FHWA for distribution by FHWA only *kkkok

hkdkkkhddkkdkhkhkdhkhhkkhkhhkhhhidkhdkbkdhkkhhhhhhkhhhdhhhrdhkdhkdhkdhhhhkrhhktrdbhhhkhththhk

File : C:\RSs\tif.dat
Date : Wed 10-11-:0, 11:24:52
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run Tif
Remarks :

khkkrhkkkrdkhkdhkkhhhkdkhkkthhhddhihkdrbth bt hhkdddhhhhkdhhhhddkdrhrhrh b h kb kb hdhdhhhhhhokdkd

ok kdk INPUT DATA gk ok ek
Y R o Y L L E T L L L LT I A A A A A A A SO

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

=9

Soil Parameters

Number of Soil Types : 4

Boundary Loads

Number of Ioads : 1

******************************************************************************

dokok ok % TRIAL SURFACE GENERATION kK kok ok
kkkkkkkkkdhhkkdhhhh kb hh bbbk hhhhhkhkhkhkkhkkhkkhhhkkkhkkhhkhhhkhdhhkhhwhkhhhhkhkrrs

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft
Right Initiation Point : 277.40 ft
Left Termination Point : 289.90 ft
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Right Termination Point : 340.90 ft
Minimum Elevation : 0.00 ft
Segment Length : 3.35 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

******************************************************************************

dkek ok ok TRIAL SURFACE GENERATION * % ok ok ok
L e i L L N Y L 1 2 Lt E kb kDT L At A A A

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25,00 ft

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
nghest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option Long Term Strength

Extension Factor : 1.00

Reduction Factor : 3.15

Pullout Factor of Safety : 1.50

Pullout Resistance Factor 0.54

Embedded Scale Factor 0.67

Slope Coefficient of Friction 0.31
Foundation Ceoefficient of Friction 0.35

******************************************************************************

kkkkk RESULTS *kkkk
hkdkkkkdedk gk deddodkde sk dodkd ko ok dek ok ok v ok ok ok gk vk ok ok vk o ok ok o ok ok e e ok ok o o gk ok ok ok vk ok ok o o ok ok ok ok ok ok o ok ok ok

Critical Surface
Factor of Safety : 1.444
Circle Center X : 242.55 ft

Circle Center Y : 170.89 ft
Circle Radius : 73.83 ft

CRITICAT, ZONE SEARCH IN BOTTOM

Critical Zone Factor of Safety : 2.153
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CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety

CRITICAL ZONE SEARCH IN TCP

Critical Zone Factor of Safety

1.185

2.986

Y/ %,



/97/

Title  Full Slt)'J{:-e
Descripticn : Run Tig

Reinforcement Analysis — Critical Zone

Critical Zone Factor of Safety | 2,192

250

200

150 —

ft

100 —

S0

o T

I T | | T
140 150 200 250 300 350 400 450
Pres=z any key to continue or E5C to cancel ...



kkkkrkkhhkhkkhhkkkdddkdhdhdhhdhhrhhhhkhhihhdhdddrkdhdhhhkdddtrhtddbdddkrhkhrdrhkhhhrhhhdk

*kkkk
Fkkkkk
kkkdk
*kkkk
kkkkk

R S S

Reinforced Slope Stability

(c) 1995 by GEOCOMP Corp,

Concord, MA

licensed to FHWA for distribution by FHWA only
khkkkkkhkhhkhhohkhohhhkhdhhbhdhkhddhhbhthhthddkhhkhhdrhhkhrhodhhhdthhddkbrdrhrhddhrttthhirhrd

File : C:\RSS\tlg.dat
Date : Wed 10-11-:0, 11:32:04
Name : US Steel -- Interior 2:1 Slopes
Problem Title : Full Slope
Description : Run Tlg
Remarks

kkkrk
kkkxk
£33 Lo
* %%

Kkkkk

kkkkkkkhkkhhkkkkkhkhhhhdhhhkkhkhkkrkirihhhhhhhhhhhhhhhhrhdddhhhhhkhddddbhrhddhhdtid

*kkkk

INPUT D

ATA

* &%k k%

khkkkhkdhkkdkhkkhkkhkhhkhdd i drhhkhdkhrd kb kb hhohkhrhdkiodddrdhidhddrhhhhdkdhkhkhhkkhhhhk®k

Profile Boundaries

Number of Boundaries : 6
Number of Top Boundaries : 4

Boundary
No.

G W

Soil Parameters

X-Left
(ft)

100.00
240.00
241.00
290.00
241.00
240.00

Y-Left
(ft)

95.00
95.00
95.50
120.00
85.50
95.00

Number of Soil Types : 4

Soil Total Saturated Cohesion
Type Unit Wt. Unit Wt. Intercept

No. (pct)
1 125.0
2 125.0
3 125.0
4 125.0

Boundary Loads

(pct)

135.0
135.0
135.0
135.0

Number of ILoads : 1

(pst)

oo ReNel

oo Nolle

X-Right Y-Right Socil Type
(ft) {(ft) Below Bnd
240.00 95.00 1
241.00 95.50 4
290.00 120.00 2
440.00 120.00 2
440.00 95.50 4
440.00 95.00 1
Friction Pore Pressure Piez.
Angle Pressure Constant Surface
(deq) Param. {(psf) No.
30.0 0.00 0.0 0
27.0 0.00 .0 ]
27.0 0.00 0.0 0
13.1 0.00 .0 0]

V257,



Load X-Left X=-Right Intensity Inclination
No. (fLt) (£t) (pef) (deqg)

1 292.00 305.00 500.0 0.0

******************************************************************************

*hkkx TRIAL SURFACE GENERATION *kkkk
L R A At E R L T T T P e e A g A o g S AR Ay

Data for Generating Circular Surfaces

Number of Initiation Points : 10

Number of Surfaces From Each Point : 10
Left Initiation Point : 240.00 ft
Right Initiation Point : 277.40 ft
Left Termination Point : 289.90 ft

Right Termination Point : 340.90 ft
Minimum Elevation : 0.00 ft
Segment Length : 3.35 ft

Positive Angle Limit : 45.00 deg

Negative Angle Limit : 0.00 deg

khkkhdhdhdhhhhhhhhdhhhhhkdhhhdhdhbhhddhdhddkdrrbddthddhhhhhhhdhhrrdddhhhhdhritdettts

ki TRIAL SURFACE GENERATION _ * ok dkkk
Rhkkkkkkhkdkkhkhhdkddkhhhhkhkdkdkhhhdhhhkkhhhkhhhdk ko dkkhhkk ek dkkk ke ke hhkhhhkhhkdh ok kd

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (£t) (ft)
1 241.00 95.00 242.00 95.00 0.00
2 264.90 95.00 349.60 95.00 0.00

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50

Pullout Resistance Factor

0.54 /63



Embedded Scale Factor
Slope Coefficient of Friction
Foundation Coefficient of Friction

Layver Elevation
No (£t)

26.00
100.00
- 104.00
108.00
112.00
116.00
118.00

SN A E N

Length
(ft)

60.00
50.00
50.00
35.00
35.00
20,00
20.00

0.67
0.31
0.35

Long Term
Strength
(1b/£ft)

1000.00
1000.00
1000.00
1000.00
1000.00

500.00

500.00

Ultimate
Strength
(1b/£ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

hkkhkhkhkhhkdhhkhhkhhhhhhthbhhhdhdhbhhhhdhkdhhkhhkdddkhhkhkhtdhbdhhrhkrhbhkdrhhkhhkdthkrkrktitdthd

ko kkk
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Critical surfaces

Safety
No. Factor

1.444
1.447
1.447
1.474
1.477
1.502
1.506
1.509
1.527
1.531

QO W00~ OB W

'_l

CRITICAL ZONE SEARCH IN BOT

Center
X
(ft)

242.55
231.94
245.83
248.62
224.03
254.10
216.15
262.00
258.24
238.78

TOM

Center Circle
Y Radius

(£t) {(ft)
170.89 73.83
204.88 110.17
179.39 82.33
170.59 71.44
228.32 134.27
153.95 52.74
246.36 151.89
160.15 54,77
163.53 60.24
186.64 88.00

Critical Zone Factor of Safety : 1.726

CRITICAL ZONE SEARCH IN MID

DLE

Critical Zone Factor of Safety : 2.192

CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety : 2.986

724
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Reinforced Slope Stability

{c)1595 by GEOCOMP Corp,

Concord, MA

licensed to FHWA for distribution by FHWA only
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File : C:\RSS\tih.dat

Date : Wed 10-11-:0,

Name : US Steel -- Interior 2:1 Slopes

Problem Title : Full Slope
Description : Run Tilh

Remarks :

12:49:14

kkEkRk
hkkihk
Fkdkdk
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kkkkk

INPUT D

ATA

khkhk

e R A SR R R L Y L L L

Profile Boundaries

Number of Boundaries
Number of Top Boundaries

Boundary
No.

U1 W

Soil Parameters

X-Left
(ft)

1056.00
240.00
241.00
290.00
241.00
240.00

Number of Soil Types

6
4

ee en

Y-Left
(ft)

95.060
95.00
95.50
120.00
95.50
95.00

4

Soil Total Saturated Cohesion
Type Unit Wt. Unit Wt. Intercept

No. {pct)

1 125.0
2 125.0
3 125.0
4 125.0

Boundary Loads

(pct)

135.0
135.0
135.0
135.0

Number of Leads : 1

(pst)
0.0

20

e e Bw]
[=Ro e

X-Right
(ft)

240.00
241.00
290.00
440.00
440.00
440.00

Friction

(deg)

30.0
27.0
27.0
13.1

Y-Right Soil Type
(£t) Below Bnd

95.00
85.50
120.00
120.00
55.50
85.00

o B B M

Pore Pressure Piez.
Angle Pressure Constant Surface

Param. {psf) No.
0.00 0.0 0
0.00 0.0 0
0.00 0.0 0
0.00 0.0 0
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Load X-Left X-Right Intensity Inclination
No. (ft) (ft) (psf) (deg)

1 292.00 305.00 500.0 0.0

khhhhkhhkhkhkhhkhhdhh bkt hhhbhhhhdhhhhhhhhhhhdkdkdhhrrdhhrhkrrrhkhdhhkbhkhhkkhhk kit bhrdtrtds

dde dekek TRIAL SURFACE GENERATION %ok ok ok k
kkkkkkkkkhhkdhhdhhdhhhhhhhkdhkhhhhhkkhhkhhhkhkhhkkhdkbhhhdhhddrdhhdkhrrhrhrhk ki

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point 10
Left Initiation Point : 240.00 ft
Right Initiation Point : 277.40 ft
Left Termination Point : 289.90 ft
Right Termination Point : 340.90 ft

‘e

Minimum Elevation : 0.00 ft

Segment Length : 3.35 ft
Positive Angle Limit : 45.00 deg

Negative Angle Limit : 0.00 deg

khkkkkkdkhkdkkhdhkdhhkhhkhkrhkhhihkdrhhdrdhhhkhbhkhdrhkhkddhdhdhhdhhhbddkhkdhhhhkthhkiddihrriisr

e e e ek TRIAL SURFACE GENERATION ] *kkkk
T Y T T P T P TR PR P P )

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 25.00 ft

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (£t) (ft)
1 241.00 95.00 242.00 95.00 0.00
2 264.90 95.00 349.60 95,00 0.00

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15
Pullout Factor of Safety : 1.50

Pullout Resistance Factor

.34 /Qbé?



Embedded Scale Factor
Slope Coefficient of Friction
Foundation Coefficient of Friction

Layer Elevation
No (ft)

96.00
100.00
104.C0
108.00
112.00
116.00
118.00

=1 Oy 1 e L) B e

Length

(ft)

60

.00
50.
50.
35.
35.
20.
20.

00
00
0o
0o
00
00

: 0.80

3 0.31

: 0.35
Long Term Ultimate
Strength Strength
(1b/ft) (1b/ft)
1000.00 0.00
1000.00 0.00
10600.00 0.00
1000.00 0.00
1000.0¢0 0.00
500.00 0.00
500.00 0.00

e R R PRI E TR LR TR LR TR R R R R R R R T R SR TR R A SR PR A A A A A N TR

RESULTS
hkkdkdhkhhhk bk hhhhkhkhhkhkhkhEhhdhh bk hhhhhhhddkhhdkhdhhdhhhhkddhhhhhdkhhhkhhhhhhhtrs

*khkkkhk

Critical Surfaces

Safety
Factor

=2
o]

1.444
1.447
1.447
1.474
477
.502
-.506
.509
.527
.531

O WO~ WN R
e

=

CRITICAL ZONE SEARCH IN BOTTOM

Center

(ft)

242.
231.
245.
248.
224.

254

55
94
a3
62
03

.10
216.
262,
258.
238.

15
00
24
78

Center

(

170
204

179.

170

228.
153.
246.
160.
163.
186.

Critical Zone Factor of Safety

CRITICAL ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety

[TICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety

£t)

.88
.88
3e
.59
32
95
36
15
53
64

1.726

2.182

2.986

Circle
Radius
(ft)

73.83
116.17
82.33
71.44
134.27
52.74
151.89
54.77
60.24
88.00

khkkkk
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Title : Full Slope
Descripticn : Run 12a

Reinforcement Analysis — Most Critical Surfaces

250 Minimum Reinforced Facter of Safety ¢ 1.302

200 —

150

ft

100

G0

0

T T T T T T
100 150 200 250 300 350 400
Press any key to continue or ESC to cancel ...
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Title : Fuli Slop=

Description : Run 12a

250 -

200

150

ft

100 —

50 —

Reinforcement Analysis — Critical Zone

Critical Zone Fastor of Safety | 1.699

S SR e e R G KR R e e R S SR RN S S PR R

]

140
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Press any key to continue er ERC to cancel ...
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*kkkk R S S *kokkk
Fhokkk Reinforced Slope Stability L kkkk%
kkkkk gk
%k dedok (c)1995 by GEOCOMP Corp, Concord, MA *kk
Fokkkk licensed to FHWA for distribution by FHWA only *kkkk
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File : C:\RSS\fl2a.dat
Date : Wed 10-11-:0, 13:06:17
Name : US Steel ~- Interior 2:1 Slopes
Problem Title Full Slope
Description : Run 12a
Remarks

12

khkkkkhkdkkkkkkhkhkkhkhkhkhkthkhhkhhkkhkkhdkhbkdhkhkhkdkhhbhkhbhbrhdhdihtdhhkhhrdhhhokdokhkrhhkkhhbhkrhktitiih
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Fkkkkkkkkhhkk ko kR kkkkkkkkkhhhhh ko kkk ko k ke ke kA ke ke kkkkkkkkk ks

Profile Boundaries

Number of Boundaries : 7
Number of Top Boundaries : 5

Boundary X-Left Y-Left X-Right ¥Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd

1 100.00 75.00 200.00 75.00 1

2 200.00 75.00 240.00 95.00 1

3 240.00 95.00 241.00 95.50 4

4 241.00 95.50 290.00 120.00 2

5 290.00 120.00 440.00 120.00 2

6 241.00 55.50 440.00 95.50 4

7 240.00 95.00 440.00 95.00 1

Soil Parameters
Number of Soil Types : 4

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pct) (pct) {pst) (deqg) Param. (pst) No.
1 125.0 135.0 0.0 30.0 0.00 0.0 0
2 125.0 135.0 0.0 27.0 0.00 0.0 0
3 125.0 135.0 200.0 27.0 0.00 c.0 0
4 125.0 135.0 0.0 13.1 0.00 0.0 0

Boundary Loads
| /70



Number of Loads : 1

Load X-Left X-Right Intensity Inclination
No. (ft) (£t) {pst) (deg)
1 282.00 305.00 1000.0 0.0

EE R R R R AR L R L L L R L E L b h T L R A AU NCRU R I RS

hedkddk TRIAL SURFACE GENERATION FTekkhk
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Data for Generating Circular Surfaces

Number of Initiation Peints 10
Number of Surfaces From Each Peoint 10
Left Initidation Point : 201.00 ft

on &0

Right Initiation Point : 250.00 ft

Left Termination Point : 270.00 ft

Right Termination Point : 330.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft

Positive Angle Limit : 45.00 deg
Negative Angle Limit : 0.00 deg

Khhkhhhdhhrhrhhdhh bk ddd kb dhhrhh bk hhkkh bk kAo Ak Rk hhhhrhdhhkhhhhhhkhdtdhhhihid

*kkkk TRIAL SURFACE GENERATION Fkkdk
L A A A AR A T R T T T L L L LT ey

Data for Generating Rankine Block Surfaces

Number of Trial Surfaces : 100
Number of Boxes : 2
Segment Length : 45.00 ft

Box X-Left Y-Left X=-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 201.00 75.00 202.00 _ 75.00 0.00
2 244.90 75.00 397.30 75.00 0.00

Data for Reinforcement Analysis

Lowest Elevation for Reinforcement : 96.00 ft
Highest Elevation for Reinforcement : 118.00 ft
Minimum Embedment Length : 3.00 ft
Strength Option : Long Term Strength
Extension Factor : 1.00
Reduction Factor : 3.15

Pullout Factor of Safety

1.50 /?a/



0.34

Pullout Resistance Factor :
Embedded Scale Factor : Q.80
Slope Coefficient of Friction : 0.31
Foundation Coefficient of Friction : 0.35
Long Term Ultimate
Layer Elevation Length Strength Strength
No (ft) (ft) (1b/ft) (1b/ft)
1 96.00 60.00 1000.00 0.00
2 100.00 50.00 1000.00 0.00
3 104.00 50.00 1000.00 0.00
4 108.00 35.00 1600.00 0.00
5 112.00 35.00 1000.00 0.00
6 116.00 20.00 500.00 0.00
7 118.00 20.00 500.00 0.00

kkkhkhhkhhhkhhkkhhhhhkhhhhhhhhdhhhkhkhkhhhdhhhhkhhkhhkhkkkhthhhhkhkhhhhhhhkrhkrtidhohkrrhkhhrk
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E R L T B g T T T 'L (T T A Araray

/72



Surfac
Factor
Circle
~ircle

rcle

So

Wb wnpE

Result

Ear
Su

e No. : 1
of Safety 1.302
Center ¥ : 181.96 £t
Center ¥ : 238.25 ft
Radius : 163.86 ft
il X Y
(ft) (ft)
i 203.48 75.83
1 208.42 76.56
1 213.34 77.44
1 218.24 78.48
1 223.09 79.66
1 227.91 80.99
1 232.69 82.46
1 237.42 84.08
1 239.8¢% 84.97
1 240.50 85.21
1 242.71 86.09
1 246.72 87.75
1 251.28 89.80
1 255.78 91.98
1 259.75 94.05
4 261.95 895.25
4 262.41 895.50
2 264 .57 96.76
2 268.84 99,34
2 273.04 102.06
2 277.156 104.90
2 281.18 107.86
2 285.11 110.95
2 288.53 113.80
2 290.42 115.43
2 291.42 116.32
2 293.26 118.01
2 284.95 119.58
ant Forces

Weight,
thguake Load,
rcharge Load,

Top Water,
Bottom Water,
Normal Force,

Shear Force,

ib
1b
1b
1b
1b
1b
1b

Width
(£T)

.96
.93
.91
.88
.84
.80
4.75
4.70
0.23
1.00
3.42
4.59
4.53
4.46
3.48
0.91
0.01
4.31
4.24
4.16
4.07
3.98
3.88
2.95
0.84
1.16
2.52
0.85

L S T S S L

.00
.00
.00
.00
.00
-38111.65

32478.03

OO OO0

Weight
(1b)

564.4
1635.4
2594.
3439,
4168.
4782.
5280.
5663.

283.
1254,
4394,
6091.
6141.
6087.
4712.
1216.

13.
5668.
5341.
4916.
4414.
3841.
3205.
2014.

478.

534.

626.8

44.2

O~~~V EdE:EOOOOEOONOMmWIEENDNLW-IND&

-89413.

=3375.

77058.
15730.

N
8]
[\S]

10

.00

52

.00
.00

40
22

Load Water
(1b) {1b)

° . *
L] )

.

» . * [ * ) L] ) L] ) L]
L. ) LI LI} L) . [ L]

L]
CUHOOCOO0OO0OO0OO0DOCOO0O0OO0O0O0O0OCOCOO0O0O00O00O0QO0O

L]

WOoOOOCOOoOO0OOCOoOO0COO0O0OQOCOOOOQOQOOO0OOCLCO
e & B [ a & & & =& B &

®

852.

*

COQCOO0OO0OoOCOOCOCOOQOOOOoOOOOOCOOCO0QCO0O

+

sNaBelaBaloBaelaBaeBalolaalalojoaleolololoBelelNeleleNe el

R

89413.10
0.00
3375.582
0.00
0.00
85967.99
36086.87

Normal
(1b)

537.7
1545.1
2432.8
3204.1
3862.4
4410.7
4852.3
5190.3

2598.2
1147.8
4021.0
5568.5
5615.2
5571.4
4322.1
1265.1

13.6
5343.3
5061.1
4687.8
4239.3
3719.6
3132.7
1989.0

472.6

533.2
3145.2

805.9

Angle

-~80.00
0.00
=90.00
0.00
0.00
1l16.32
25.84
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Shear
{1b)

238.5
685.2
1078.9
1421.0
1713.0
1956.2
2152.0
2301.9
114.9
509.0

1783.3

2469.6
24%0.3
2470.
191s6.
226.
2.
2091.
1980.
1834.
1659.
1455,
1226.
778,
185.
208.
1231.
354.6
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Surface No. : 2

Factor of Safety : 1.311
Circle Center X : 177.44 ft
Circle Center Y : 293.47 ft
Circle Radius : 217.19 ft

Soil X Y Width Weight Load Water Normal Shear
(ft) (ft) (£t) (1b) (1b) (1b) (1b) (1b)
1 1 208.92 78.58 4.95 540.8 0.0 0.0 513.4 226.1
2 1 213.86 79.37 4.93 1578.7 0.0 0.0 1489.8 656.0
3 1 218.78 80.26 4.91 2532.0 0.0 0.0 2376.3 1046.3
4 1 223.67 81.27 4.89 3399.8 0.0 0.0 3175.0 1398.0
5 1 228.54 82.39 4,86 4181.1 0.0 0.0 3887.5 1711.8
6 1 233.39 83.62 4.83 4875.7 c.0 0.0 4515.8 1988.4
7 1 237.90 84.88 4.19 4757.7 0.0 0.0 4392.0 1933.9
8 1 240.30 85.58 0.61 725.4 0.0 0.0 669.7 294.9
9 1 240.80 85.73 0.39 476.4 0.0 0.0 438.5 193.1
10 1 243.19 86.48 4.37 5527.3 0.0 0.0 5088.4 2240.5
11 1 247.74 87.98 4.73 6437.8 0.0 0.0 5913.3 2603.8
12 1 252.45 89.66 4.69 6786.1 0.0 .0 6222.7 2740.0
13 1 257.12 91.44 4,65 7049.6 0.0 0.0 6456.8 2843.1
14 1 261.75 93.32 4.61 7229.8 0.0 6.0 6617.6 2913.9
15 1 264.84 94.65 1.57 2512.2 0.0 0.0 2299.3 1012.4
16 4 266.19 95,25 1.11 1789.3 0.0 0.0 1816.4 322.4
17 2 267.68 95.92 1.87 3026.6 0.0 0.0 2824.8 1097.7
18 2 270.87 897.42 4.51 7346.4 0.0 0.0 6866.4 2668.2
19 2 275.36 99.62 4.46 7287.0 0.0 0.0 6824.3 2651.9
20 2 279.80 101.92 4.41 7152.2 0.0 0.0 6715.0 2609.4
21 2 284.18 104.33 4.35 6944.9 0.0 0.0 6540.2 25 5
22 2 288.18 106.64 3.64 5665.7 0.0 0.0 5354.8 20b..8
23 2 290.33 107.92 0.65 988.7 0.0 0.0 934.5 -363.1
24 2 291.33 108.54 1.35 1927.1 c.0 0.0 1828.9 710.7
25 2 293.45 109.87 2.89 3662.9 2891. 0.0 6220.5 2417.2
26 2 296.98 112.15 4.17 4027.1 4174.5 0.0 7886.9 3064.8
27 2 301.12 114.95 4,11 2595.5 4110.0 0.0 6427.2 2497.6
28 2 304.09 117.04 1.82 676.0 1823.9 0.0 2410.0 936.5
29 2 306.11 118.51 2.22 414.6 0.0 0.0 399.7 155.3
30 2 307.67 119.66 0.90 38.7 0.0 0.0 37.5 14.6
Resultant Forces

X Y R Angle

Weight, 1b : 0.00 -112222.87 112222.87 -50.00

Earthquake Load, 1lb : 0.00 0.00 0.00 0.00

Surcharge Load, 1lb : 0.00 =-13000.00 13000.00 -390.00

Top Water, 1b : 0.00 0.00 0.00 0.00

Bottom Water, 1lb : 0.00 0.00 0.00 0.00

Normal Force, 1b : -48033.97 105857.70 116245.93 114.41

Shear Force, 1b : 43440.40 19365.17 47561.21 24.03
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Surface No. : 3

Factor of Safety : 1.321
Circle Center X : 223.93 ft
~ircle Center Y : 198.45 ft
rcle Radius : 109.42 ft
Soil X ¥
(£ft) (£t)
1 1 230.72 88.27
2 1 235.70 89.69
3 1 239.09 90.10
4 1 240.50 90.32
5 1 242.06 90.56
6 1l 245.58 9i.22
7 1 250.45 92.32
8 1 255.27 93.64
9 i 258.59 94.68
10 4 260.22 95.25
11 2 261.66 95.75
12 2 264.71 96.94
13 2 269.30 98.91
14 2 273.80 i01.08
15 2 278.20 103.47
16 2 282.48 106.04
17 2 286.64 108.81
18 2 289.34 110.75
18 2 29i.00C 112.03
20 2 292,32 113.05
1 2 294 .56 114.91
2 2 298.30 118.23
23 2 300.17 119.96
Resultant Forces
Weight, 1b :
Earthquake Ioad, lb :
Surcharge Load, 1b :
Top Water, 1b :
Bottom Water, 1b :
Normal Force, lb :
Shear Force, 1lb

Width
(£t)

.99
.97
.82
-00
.12
.90
.85
.79
.84
.43
.45
.64
-55
.45
.34
.22
.10
.31
.00
.65
.82
.67
.07

CWWONREDEELSLBERRRFEDG.LHNERF &S

X

0.00

.00

0.00

G.00

0.00
-30787.94
25143.31

Weight
(1b)

681.5
1962.7
1009.5

616.5
1453.3
4024.6
4794.1
5385.8
2207.6
1762.9
1829.6
6039.5
6109.2
6016.4
5770.5
5383.2
4867.8
1462.4
1993.1

564.8
2428.2

813.1

0.3

~67176.

~-8207.

63390.
11994,

Load Water

(1b) (1b)

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 .0

0.0 G.0

0.0 .0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 6.0

Cc.0 0.0

650.0 0.0

3818.2 0.0

3666.7 6.0

73.1 0.0
Y R
88 67176.88
.00 0.00
98 8207.98
.00 06.00
.00 0.00
85 70471.96
01 27857.53

Normal
(1b)

664.7
1885.0
956.8
584.4
1377.4
3772.9
4454.9
4971.5
2028.6
1759.1
1i707.8
5635.2
5709.8
5644.3
5445.6
5120.9
4678.1
1423.90
1939.3
1182.0
6167.8
4499.3
75.2

Angle
=-90.00
-20.00

115.91
25.50

Shear
(1b)

290.6
824.1
418.3
255.5
602.2
1649.4
1547.6
2173.5
886.9
310.0
658.9
2174.2
2203.0
2177.7
2101.1
1975.
1804.
549.
748.
456.
2379.
1736.
29.

OO~ NO W,
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Surface No. : 4

Factor of Safety : 1.321
Circle Center X 206.32 ft
Circle Center Y 216.81 ft
Circle Radius : 138.59 ft

Soil X Y Width  Weight Load Water  Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 1 208.94 78.27 5.00 751.4 0.0 0.0 745.4 325.7
2 1 213.94 78.45 4.99 2194.0 0.0 0.0 2145.7 937.7
3 1 218.93 78.82 4.98 3512.8 0.0 0.0 33%52.0 1482.3
4 1 223.90 79.36 4.96 4701.8 0.0 0.0 4489.3 1961.8
5 1 228.84 80.09 4.93 5756.3 6.0 0.0 5442.2 2378.2
6 1 233.76 80.99 4.90 6672.5 0.0 0.0 6255.1 2733.5
7 1 238.10 81.94 3.7¢9 5740.3 0.0 0.0 5343.0 2334.9
2 1 240.50 82.51 1.00 1592.3 0.0 0.0 1482.1 647.7
9 1 241.04 82.64 0.07 115.2 0.0 0.0 107.2 46.9
10 1  243.48 83.32 4.82 8080.7 0.0 0.0 7478.3 3268.0
11 1 248.27 84.75 4 .77 8571.2 0.0 0.0 7897.0 3451.0
12 1 253.01 86.35 4.71 8920.0 0.0 0.0 8192.8 3580.3
13 1 257.68 88.11 4.64 9129.4 0.0 0.0 8369.9 3657.6
14 1 262.29 90.05 4.57 9202.5 0.0 6.0 8432.5 3685.0
15 i 266.83 92.15 4.50 9143.6 0.0 0.0 8385.2 3664.3
16 1l 270.73 94.12 3.31 6718.3 0.0 0.0 6174.0 2698.0
17 4 272.86 95.25 0.94 1905.2 0.0 0.0 1972.5 347.4
18 2 273.41 95.54 0.17 334.8 0.0 0.0 314.6 121.3
19 2 275.66 96.84 . 4.33 8652.9 0.0 0.0 8172.5 3151.8
20 2 279.94 99.42 4.24 8235.1 0.0 0.0 7827.3 3018.7
21 2 284.13 102.15 4,14 7713.2 0.0 0.0 7387.9 28 3
22 2 288.10 104.95 3.80 6704.7 0.0 0.0 6480.4 24> .3
23 2 290.12 106 .42 0.23 390.3 0.0 0.0 377.3 145.5
24 2 291.12 107.21 1.77 2830.4 0.0 0.0 2764.5 1066.2
25 2 293.08 108.7¢6 2.15 3027.7 2154. 0.0 5061.3 1952.0
26 2 296.06 111.23 3.81 4178.6 3809.9 0.0 7895.8 3045.1
27 2 299.81 114.53 3.69 2522.8 3690.7 0.0 6223.9 2400.3
28 2 303.33 117.86 3.35 894.2 3345.1 0.0 4310.0 1662.2
29 2 305.11 119.61 0.22 10.7 0.0 0.0 10.9 4.2
30 2 305.35 119.86 0.26 4.6 0.0 0.0 4.7 1.8
Resultant Forces
X Y R Angle
Weight, 1b : 0.00 -138207.44 138207.44 -90.00
Earthquake Load, 1b : " 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 -13000.00 13000.00 -90.00
Top Water, 1b : 0.00 0.00 0.00 0.00
Bottom Water, 1lb : 0.00 0.00 .00 0.00
Normal Force, 1lb : -59683.92 127101.34 140416.96 115.15
Shear Force, 1lb : 52754.80 24106.09 58001.49 24.56
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Surfac
Factor
Circle
~irgle

rcle

So
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Result

e No. : 5
of Safety : 1.338
Center X : 191.30 ft
Center ¥ : 213.30 ft
Radius : 138.14 ft
il X b'd
(£t) (£t)
1 203.49 75.72
1 208.46 76.25
1 213.41 76.96
1 218.33 77.85
1 223.21 78.92
1 228.06 80.16
1 232.85 81.58
1 237.59 83.17
1 238.97 84.02
1 240.50 84.23
1 242 .80 85.14
1 246.88 86.86
1 251.42 88.95
1 255.88 91.21
1 260.26 893.63
1 262.52 94 .94
4 263.02 95.25
2 265.04 96.51
2 268.73 88.93
2 272.82 101.81
2 276.80 104.83
2 280.67 108.00
2 284.42 111.30
2 288.05 114.74
2 289.92 116.57
2 291.00 117.72
2 292.58 119.3¢
ant Forces

Weight,

EFarthgquake Load,
Surcharge Load,

Top Water,
Bottom Water,
Normal Force,

Shear Force,

1b
1b
1b
1b

1b :
1b :

Width
(£t)

4.98
4.86
4.94
4.90
4.86
4.82
4.77
4.71
0.06
1.00
3.59
4.58
4.50
4.42
4.33
0.20
0.80
3.24
4.14
4.04
3.93
3.81
3.69
3.57
0.16
2.00
1.16

X

0.00

0.00

0.00

0.00

0.00
-38418.22
32548.62

Weight
(1b)

637.8
1847.1
2925.3
3868.6
4674.2
5340.7
5867.6
6255.9

- 76.8
1377.86
5053.
6625,
6614.
6479.
6227.

279.
1125.
4460,
5400.
4844,
4206.
3497.
2728.
1913.

69,

571.

89.

B OWWAR WSO NDNNAGNNN

Y

=93056.96
6.00
-1164.15
0.00

0.00
78694.48
15526.63

116

Il
o)
v
£

Water
(1b)

=
o
L
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®

OO0 00000 CODO0OCO00O0000O0CO0O0OO0O0O0OC0
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R

93056.96
0.00
1164.15
0.00
0.00
87571.57
36062.30

Normal
(1b)

616.7

- 1766.1

2769.8
3632.2
4357.8
4950.9
5415.8
5756.7
70.5
1265.5
4642.0
6084.1
6079.4
5968.6
5756.4
259.3
1196.8
4249.5
5185.7
4694.8
4119.9
3466.9
2741.9
1951.8
71.9
592.3
1300.2

Angle

-90.00
0.00
=90.00
0.00
0.00
116.02
25.50

Shear
{1b)

266.0
761.7
1124.6
1566.6
1879.6
2135.4
2335.8%
2482.9
30.4
545.8
2002.1
2624.
2622.
2574.
2482.
1171.
208.
1617.
1973.
1787.
1568.
i319.
1043.
742.

Wds b OSTONMNOOWOIEREWRWEREE

[ =3
(s}
e

®
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Surface No. : 6

Factor of Safety : 1.341
Circle Center X : 172.87 ft
Circle Center Y : 259.74 ft
Circle Radius : 184.60 ft

Soil X 4 width Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b) (1b) (1b) (1k)
1 1 208.90 78.71 4.90 452.4 0.0 0.0 424.8 182.9
2 1 213.79 79.75 4.88 1304.6 0.0 0.0 1218.7 524.6
3 1 218.65 80.93 4.84 2056.4 0.0 0.0 1212.0 823.0
4 1 223.47 82.23 4.81 2707.1 0.0 0.0 2507.3 1079.3
5 1 228.26 83.67 4.77 3256.9 0.0 0.0 3007.1 1294.4
1) 1 233.01 85.23 4.73 3706.2 0.0 0.0 3413.7 1469.5
7 1 237.69 86.92 4.63 4007.2 0.0 0.0 3684.9 1586.2
8 1 240.03 87.79 0.05 48.8 0.0 0.0 44.9 19.3
9 1 240.53 88.00 0.95 859.3 0.0 0.0 789.5 339.8
10 1 242.84 88.94 3.69 3448.6 0.0 0.0 3168.2 1363.8
11 1 246.98 90.69 4,58 4463.7 0.0 0.0 4100.1 1764.9
12 1 251.53 92.76 4.52 4525.9 0.0 0.0 4159.4 1790.5
13 1 254,95 94.41 2.33 2348.8 0.0 0.0 2161.4 930.4
14 4 256.61 '95.25 0.99 298.0 0.0 0.0 1027.8 178.3
15 2 257.68 95.79 1.14 1150.5 0.0 0.0 1081.4 410.8
16 2 260.45 97.26 4.40 4381.2 0.0 0.0 4131.2 1569.4
17 2 264.82 99.69 4.34 4181.5 0.0 0.0 3958.5 1503.8
i8 2 269.12 102.24 4.27 3902.3 0.0 0.0 3711.6 1410.0
19 2 273.35 104.91 4.19 3548.2 0.0 0.0 3393.3 1289.1
20 2 277.51 107.69 4.12 3124.1 0.0 0.0 3006.4 1145.1
21 2 281.59% 110.58 4.04 2635.5 0.0 0.0 2554.0 9 3
22 2 285.59 113.58 3.96 2087.9 0.0 0.0 2039.2 Tre.7
23 2 288.78 116.09 2.43 1002.5 0.0 0.0 987.6 375.2
24 2 290.72 117.67 1.44 419.9 0.0 0.0 413.7 157.1
25 2 291.72 118.50 0.56 104.2 0.0 .0 103.6 39.4
26 2 292.73 119.37 1.46 115.0 1461.4 c.0 1567.6 595.5
Resultant Forces

X Y R Angle

Weight, 1b : 0.00 -60836.76 60836.76 =-90.00

Earthqgquake Load, 1b : 0.00 0.00 0.00 0.00

Surcharge Load, 1lb : 0.00 -1461.40 1461.40 ~-90.00

Top Water, 1lb : 0.00 0.00 0.00 0.00

Bottom Water, 1b : 0.00 0.00 0.00 0.00

Normal Force, 1lb : -25817.71 52043.50 58095.43 116.39

Shear Force, 1b : 21026.46 10254.67 23393.81 26,00
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Surface No. : 7
Factor of Safety : 1.346

Circle Center X : 107.00 ft
~ircle Center Y : 472.78 ft
rcle Radius : 406.90 ft
Soil X Y Width  Weight Load Water Normal Shear
(£t) (ft) (ft) (1b) (1b) (1b) (1b) (1b)
1 1 208.86 78.85 4.84 353.6 0.0 0.0 328.8 141.0
2 1 213.70 80.13 4.83 1037.0 0.0 0.0 962.5 412.7
3 1 218.51 81.47 4.81 1675.2 0.0 0.0 1552.2 665.6
4 i 223.31 82.87 4.789 2268.2 0.0 0.0 2098.6 899.8
5 1l 228.10 84.33 4.77 2816.2 0.0 0.0 2602.0 1115.7
6 i 232.86 85.85 4.75 331¢.1 0.0 0.0 3063.1 1313.4
7 1 237.61 87.42 4.74 3777.2 0.0 0.0 3482.2 1493.1
g kN 239.9¢9 88.23 0.03 22.1 0.0 6.0 20.4 8.7
o i 240.50 88.41 1.00 855.0 0.0 0.0 787.5 337.7
10 1 242 .84 89.24 3.69 3313.6 0.0 6.0 3052.1 1308.7
11 1 247 .04 90.75 4.69 4559.9 0.0 0.0 4197.0 1799.6
12 1 251.72 92.50 4.67 4885.0 0.0 0.0 4493.6 1926.8
13 1 256.10 94.19 4.09 4526.4 0.0 0.0 4161.9 1784.5
i4 4 258.43 95.11 0.56 640.1 0.0 0.0 644.2 111.3
15 4 259.05 95.36 0.68 778.5 0.0 0.0 785.5 135.8
16 2 261.36 96.31 3.95 4626.1 0.0 0.0 4328.2 1637.8
17 2 265.64 98.09 4.60 5599.7 0.0 0.0 5241.2 1983.4
18 2 270.23 100.07 4.58 5752.5 0.0 .0 5387.2 2038.6
19 2 274.80 102.10 4.56 5863.4 0.0 0.0 5494.9 2079.4
20 2 279.34 104.19 4.53 5833.0 0.0 0.0 5564.9 2105.8
1 2 283.86 106.324 4.50 5%61.8 0.0 0.0 5597.6 2118.2
.2 2 288.05 108.39 3.89 5174.8 0.0 6.0 4864.2 1840.7
23 2 290.29 109.51 .58 765.2 0.0 .0 719.2 272.2
24 2 291.2¢9 110.01 1.42 1768.2 0.0 0.0 1664.3 629.8
25 2 293.52 111.16 3.03 3351.2 3031.5 0.0 6007.6 2273.4
26 2 297.24 113.10 4.42 3810.3 4419.8 0.0 7757.7 2935.6
27 2 301.65 115.47 4,39 2487 .3 4390.8 .0 6493.8 2457 .3
28 2 304.42 116.99 1.16 435.8 1157.8 0.0 1507.3 570.4
29 2 306.60 118.21 3.20 716.1 0.0 0.0 677.3 256.3
30 2 308.97 118.55 1.54 85.8 0.0 0.0 81.3 30.8
Resultant Forces
X 4 R Angle
Weight, 1b : 0.00 =87158.51 87158.51 =-90.00
Earthgquake Load, lb : 0.00 0.00 0.00 0.00
Surcharge Load, 1lb : 0.00 =13000.00 13000.00 -90.00
Top Watexr, 1b : 0.00 0.00 0.00 0.00
Bottom Water, 1l1lb : 0.00 0.00 0.00 0.00
Normal Force, lb : -37321.34 85638.89 93417.89 113.55
Shear Force, lb : 33600.04 1451%.63 36603.04 23.37
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Surface No. : 8
Factor of Safety :

Circle Center X : 234.13 ft
Circle Center Y : 176.38 ft

Circle Radius : 84.

Soil X
(ft)

1 1 236.17
2 1 239.33
3 1 240.50
4 1 242.32
5 1 246.12
6 i 251.05
7 1 255.22
8 4 257.64
9 4 258.53
10 2 260.90
11 2 265.40
12 2 269.98
13 2 274.44
14 2 278.76
15 2 282.93
16 2 286.92
17 2 289.44
18 2 291.00
19 2 292.29
20 2 294.34
21 2 296.60
Resultant Forces

Weight,

Earthquake Load,
Surcharge Load,
Top Water,
Bottom Water,
Normal Force,
Shear Force,

1.350

55 ft

Y
(ft)

91.89
92.01
92.11
92.26
92.72
93.58
94.54
95.18
95.43
96.22
97.86
99.85
102.10
104.61
107.38
110.38

. 112.45

113.86
115.03
117.07
119.43

1b
1b :
1lb :
1b :
1b :
1b

Width
(ft)

5.00
1.33
1.00
2.65
4.95
4.90
3.45
1.38
.40
.35
.65
.53
.39
.25
.08
.90
.13
.00
.59
.51
.00

FWONRE WS &P O

X

0.00

0.00

0.00

0.00

0.00
-25385.42
19675.83

Weight
(1b)

743.3
443.3
392.9
1292.0
3302.4
4252.8
3485.7
1486.1
442.9
5014.1
5710.6
5740.6
5559.4
5184.2
4636.7
3942.7
1022.2
1534.7
365.3
1283.2 3
71.86 1

Y

~55806.,72
0.00
~-5097.95
0.00

0.00
51417.42
9587.25

Load Water
(1b) (1b)
0.0 0.0
0.0 0.0
g.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 .0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
587.9 0.0
508.7 0.0
001.3 0.0
R
55906.72
.00
5097.95
0.00
0.00
57342.57
21887.30

Normal
(1b)

735.9

429.6

380.7
1251.9
3143.5
3992.0
3238.3
1470.5

441.3
4695.1
5343.8
5387.0
5250.1
4944.5
44382.7
3878.2
1026.9
1541.8

957.6
4937.2
1138.5

Angle

=-90.00
0.00
=-90.00
0.00
0.00
116.28
25.98

Shear
(1b)

314.7
183.7
162.8
535.3
1344.1
1706.9
1384.7
253.4
76.1
1771.8
2016.5
2032.8
1981.2
1865.9
1691.6
1463.5
387.5
581.8
361.4
1863.1
4’ 5
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Surface No. : 9
Factor of Safety :

Circle Center X :
~ircle Center Y : 283.62 ft
rcle Radius :

Soil

WO~ N

.—l
L=
NNNNONUNNDNNNNRONARBRRERBE R EE R e pp

1.353

188.51 ft

204.02 ft

X Y

(ft) (£t)
214.37 81.26
215.32 81.96
224.25 82.77
229.16 83.71
234.05 84.76
238.24 85.77
240.50 86.34
241.17 86.51
243.74 87.23
248.54 88.65
253.30 90.18
258.02 91.82
262.70 93.58
265.63 94.75
266.84 85.25
268.53 95.986
271.92 97.45
276.45 99.54
280.94 101.76
285.37 104.07
288.78 105.96
290.95 107.20
291.95 107.77
294.09 109.086
298.30 111.67
302.48 114.42
304.77 115.97
306.81 117.42
309.49 119.35

Resultant Forces

Weight,

Earthgquake Lecad,
Surcharge Load,

Top Water,

Bottom Water,
Normal Force,
Shear Force,

1b
1b
1b
1b
1b
1b
1b

% B0 6 H6 BD 60 bé

OO OO0

-46568.
42132.

.00
.00
.00
.00
.00
27
82

Weight
(1b)

572.3
1670.8
2679.8
3597.9
4424.0
3667.3
1113.2

376.9
5797.5
6344.6
6798.8
7161.1
7432.3
1884.7
1964.7
3664.6
7707.9
7716.2
7641.3
7486.0
4083.6
3055.9

138.4
5725.9 4
4385.6 4
2894.3 4

226.6
1169.7

139.8

Y

-111621.36
0.00
=13000.00
0.00

0.00
106529.90
18091.4¢6

o
0
m
jen
=
m
o
D
=

(1b)

COO0O000LOO0OOO0COOOCOOO0OQQ0O0000O0O0OO0
QONPREWLEPOTO OO0 OCOLOOO0COOOO0QOO0OCOOC0

188.
214.
147.
450,

0.
0.

111621.
0.
13000.
0.

0.
116263,
45852.

(1b)

® . ® . L) . [ % LI ) ° [
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) L] L3
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36
00
00
00
00
88
76

Normal
(1b)

547.1
1586.7
2529.8
3378.3
4134.4
3413.2
1036.0

350.8
5377.1
5867.5
6273.4
6596.6
6839.2
1825.5
1987.0
3431.7
7226.7
7247.5

7194.4

7069.5
3870.4
2896.3

131.7
9436.5
8225.3
6771.7

655.0
1131.8

136.2

Angle

-90.00
0.00
~-90.00
0.00
0.00
113.61
23.24

Shear
(1b)

233.5
677.1
1079.6
1441.8
1764.4
1456.6
442.1
149.7
2294.7
2504.0
2677.3
2815.2
2918.7
779.0
341.8
1292.5
2721.8
2729.6
2702.6
2662.6
1457.7
1080.8
49.6
3554.1
3087.9
2550.4
246.7
426.3
51.3

(81



Surface No. : 10

Factor of Safety : 1.358
Circle Center X : 178.87 ft
Circle Center Y : 292.55 ft
Circle Radius : 218.18 ft

Soil X Y width Weight Load Water Normal Shear
(ft) (ft) (ft) (1b) (1b} (1b) (1b) (1b)
1 1 203.48 75.78 4,97 5956.1 0.0 0.0 572.3 243.4
2 1 208.44 76.40 4.95 1745.9 0.0 0.0 1665.2 708.2
3 1 213.39 77.14 4.94 2812.6 0.0 0.0 2666.8 1134.1
4 1 218.32 77.99 4,92 3794.9 0.0 0.0 3578.7 1521.9
5 1 223.22 78.95 4.90 4691.5 0.0 0.0 4402.8 1872.3
6 1 228.11 80.02 4.87 5501.6 0.0 0.0 5140.8 2186.2
7 1 232.96 81.20 4.84 6224.5 0.0 0.0 5794 .4 2464.1
8 1 237.69 82.47 4.61 6560.7 0.0 0.0 6087.7 2588.8
9 1 240.10 83.14 0.20 299.2 0.0 0.0 277.7 118.1
10 1 240.60 83.29 0.80 1199.0 0.0 0.0 1109.5 471.8
11 1 242.99 84.02 3.98 6209.0 0.0 0.0 5745.8 2443.4
12 1 247 .36 85.42 4.75 7868.8 0.0 0.0 7266.1 3089.9
i3 1 252.09 87.04 4.71 8243.90 0.0 0.0 7599.2 3231.6
14 1 256.78 88.77 4.67 8531.6 0.0 0.0 7856.5 3341.0
15 1 261.42 20.61 4.63 8735.7 0.0 0.0 8039.8 3418.9
16 1 266.03 = 92.56 4.58 8856.7 0.0 0.0 8150.7 3466.1
17 1 269.88 94.28 3.12 6100.9 0.0 0.0 5617.2 2388.7
18 4 271.98 95.25 1.08 2122.9 0.0 0.0 2167.6 371.5
19 2 272.69 95.58 0.34 672.7 0.0 .0 631.6 237.0
20 2 275.10 96.76 4.49 ~ 8856.9 0.0 0.0 8332.0 3127.0
21 2 279.56 99.02 4.44 8740.4 0.0 0.0 8243.1 30 6
22 2 283.97 101.38 4.38 8549.5 0.0 0.0 8087.7 30...3
23 2 288.08 103.69 3.84 7360.6 0.0 0.0 6988.0 2622.6
24 2 290.24 104.95 0.49 919.0 0.0 0.0 872.5 327.4
25 2 291.24 105.55 1.51 2730.1 0.0 0.0 2602.6 976.8
26 2 293.38 106.85 2.75 4526.9 2754.9 0.0 6941.8 2605.2
27 2 296 .86 10%.05 4.21 5757.4 4205.7 0.0 9542.3 3581.2
28 2 301.03 111.80 4,14 4246.1 4142.6 0.0 8076.3 3031.0
29 2 304.05 113.87 1.90 1452.7 1896.8 0.0 3243.5 1217.3
30 2 306.09 115.32 2.18 1275.5 0.0 0.0 1235.1 463.5
31 2 309.19 117.59 4.01 1209.3 0.0 0.0 1178.4 442.3
32 2 311.78 119.54 1.18 67.6 0.0 0.0 66.3 24.9
Resultant Forces

X 4 R Angle

Weight, 1b : 0.00 -146459.39 146459.39 -90.00

Earthquake Load, 1lb : 0.00 0.00 0.00 0.00

Surcharge Leoad, 1b : 0.00 =-13000.00 13000.00 -20.00

Top Water, 1b : 0.00 0.00 0.00 0.00

Bottom Water, 1lb : 0.00 0.00 0.00 0.00

Normal Force, 1lb : -59364.71 136123.39 148505.03 113.56

Shear Force, 1lb : 54552.02 23336.00 59333.74 23.16

CRITICAL ZONE SEARCH IN BOTTOM

/EZ



Critical Zone Factor of Safety

ITICAL, ZONE SEARCH IN MIDDLE

Critical Zone Factor of Safety

CRITICAL ZONE SEARCH IN TOP

Critical Zone Factor of Safety

1.676

1.593

1.699

/383
Lot
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TENSLO1 PROGRAM - VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 10-11-2000

TIME 15:24

US Steel CAMUS$S$F12 2:1 Slope$10/11/00
¥%% UNITS =- FEET AND KIPS

NC SEISMIC FORCES .

S0IL INFORMATION:

NO. GAMMA CBAR TAN (FHIBAR) RU MU
1 .125 -000 577 .00 .66
2 .125 . 000 -510 .00 .66
3 -125 200.000 .510 -00 .66
4 .125 . 000 -233 .00 .66

LINE ARRAY:

NO. X-LEFT Y~-LEFT X-RIGHT Y-RIGHT SLOPE S50IL TOPLINE
1 100.00 75.00 200,00 75.00 .0000 1 *
2 200.00 75.00 240.00 95.00 .5000 3 *
3 240.00 95.00 241.00 95.50 .5000 4 *
4 241.00 95.50 290.00 120.00 .5000 3 *
5 290.00 120.00 292.00 120.00 .0000 3 *
6 292.00 120.00 310.00 120.00 .0000 2 *
7 310.00 120.00 359.00 95.50 -.5000 2 *
8 243.00 95.50 360.00 95.00 ~.0043 4 *
9 360.00 95.00 400.00 75.00 —-.5000 1 *

10 400.00 75.00 440.00 75.00 .0000 1 *

11 200.00 75.00 202.00 75.00 .0000 1

12 202.00 75.00 242.00 95.00 .5000 1

13 240.00 95.00 242.00 95.00 -0000 3

14 240.00 55.00 360.00 95.00 .0000 1

15 241.00 95.50 243.00 95.50 .0000 4

16 243.00 95.50 359.00 95.50 -.0000 4

17 243.00 895.50 292.00 120.00 .5000 2

NO STONE COLUMNS.

TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT %COVERAGE

1 96.00 242.10 302.00 100.
2 100.00 250.10 300.00 100.
3 104.00 258.10 308.00 100.
4 108.00 266.10 301.00 100.
5 112.00 274.10 309.00 100.
6 ils6.00 282.10 302.00 100.
7 118.00 286.10 306.00 100.



TENSAR GEOGRID STRENGTH DATA:
LAYER ULT STREN WRKG STREN FS-PULL OUT

KIPS/FT KIPS/FT
1 3.00 1.00 1.5
2 3.00 1.00 1.5
3 3.00 1.00 1.5
4 3.00 1.00 1.5
5 3.00 1.00 1.5
6 1.50 .50 1.5
7 1.50 .50 1.5

NO DERATING OF GEOGRID FORCES

APPROXIMATELY 100. SLICES WILL BE USED AT RMAX.

THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 70.00

THE MAXIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 105.00

THERE ARE 14 INCREMENTS BETWEEN TANGENT LEVELS

AUTOMATIC SEARCH FOR CRITICAL CIRCLE:

INITIAL X =  180.00, INITIAL Y = 240.00.

DELX = 5.00, DELY = 5.00.
X = 180.00 , ¥ = 240.00 :

FS FS FS DRIVING DELTA FS _
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS .

170.00 1.700 1.910 1.585 9914.8 .115 105
167.50 1.530 1.821 1.377 7541.7 .153 96
165.00 19.867 20.247 19.677 5224.3 .190 59
169.38 1.658 1.888 1.536 9318.2 .122 104
168.75 1.616 1.864 1.485 8723.8 .131 102
168.13 1.574 1.841 1.432 8131.7 .141 98
166.88 1.486 1.804 1.320 6953.9 .166 93
166.25 13.336 13.651 13.179 6368.4 .157 92

-- 2 FAILURE SURFACES FOR R= 165.63 (IDENTIFIED LEFT TO RIGHT)

165.63 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)

165.63 17.567 17.913 17.395 5789.7 .172 64
162.50 73.946 74.577 73.631 3102.4 .315 52
160.00 219.619 220.797 219.031 1360.1 .588 40
157.50 k*kkkkkik **_*-k*** ke kkkdkk 200.0 2.361 24

TOPLINE NOT COMPLETELY DEFINED FOR R = 155.00.

TOPLINE NOT COMPLETELY DEFINED FOR R =  152.50.

TOPLINE NOT COMPLETELY DEFINED FOR R = 150.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 147.50.

TOPLINE NOT COMPLETELY DEFINED FOR R = 145.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 142.50.

TOPLINE NOT COMPLETELY DEFINED FOR R = 140.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 137.50.

TOPLINE NOT COMPLETELY DEFINED FOR R = 135.00.

THE LOWEST FACTOR OF SAFETY WAS 1.486 AT R = 166.88.

X

185.00 ,

Y

240,00



- ——

166.25

FS

GEOGRIDS AT
WORK STRESS

i.508
13.733
1.819
1.585
1.546
1.469
1.432

FS

GEOGRIDS AT

ULT STRESS

1.693

2 FATILURE SURFACES FOR R=

165.63

FS DRIVING
WITHOUT MOMENT :
GEOGRIDS KIP-FT/FT

1.564 11672.6
1.384 929%.5
13.5%90 6967.6
1.520 11076.1
1.476 10481.7
1.430 9889.5
1.337 8711.8
1.289 8126.2

165.63 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)

165.63
162.50
160.00
157.50
155.00
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

12.549
21.402
64.955

258.390
kkkkkkk

COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

12.804
21.810
65.637
259.859
%odedk ko
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

HE LOWEST FACTOR OF SAFETY WAS

X =

190.00 , Y =

FS

240.00 :

¥s

FOR
FOR

FOR

FOR
FOR
FOR
FOR
FOR

RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS

162.50
160.00
157.50
155.00
152.50
TOPLINE
TOPLINE
TOPLINE
JPLINE
TOPLINE
TOPLINE
TOPLINE

- — — - s 2

i At ren e e

12.417 7542.9
21.197 4791.7
64.615 2829.86
257.657 1183.2
gk gk %k k 121.8
R = 152.50.
R = 150.00.
R = 147.50.
R = 145.00.
R = 142.50.
R = 140.00.
R = 137.50.
R = 135.00.
1.432 AT R = 166.25.
FS DRIVING
WITHOUT MOMENT :

GEOGRIDS KIP-FT/FT

1.421
14.755
23.269
45.848

308.503
Tkkkkdkk

23.708
46.591

310.185
kkkkdkkk

NOT
NOT
NOT
NOT
NOT
NOT
NOT

COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

FOR
FOR
FOR
FOR
FOR
FOR
FOR

1.568 13289.4
1.410 10916.7
10.456 8580.0
1.529 12693.3
1.489 12098.9
1.450 11506.8
1.371 103292.0
1.332 9743.4
1.295 8160.0
14.601 6370.6
23.048 4355.2
45.477 2550.4
307.663 1015.1
kkdedk s 59.4
R = 150.00.
R = 147.50.
R = 145.00.
R = 142.50.
R = 140.00.
R = 137.50.
R = 135.00.

(IDENTIFIED LEFT TO RIGHT)

DELTA FS
DUE TO # SLICES
GEOGRIDS
089 106
124 97
.143 65
099 104
109 102
.116 98
133 93
-143 89
.132 67
.204 58
.340 51
733 39
5.085 20
DELTA FS
DUE TO # SLICES
GEOGRIDS
072 107
0380 97
.11l6 67
075 103
.079 101
.084 S8
. 099 93
L1113 S0
125 85
-154 62
.221 56
371 50
-840 37
7.688 13



THE LOWEST FACTOR OF SAFETY WAS

X =

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

170.00
167.50
165.00
169.38
168.75
168.13
166.88
166.25
165.63
162.50
160.00
157.50
155.00
152.50
150.00
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

195.00 , ¥ =

FS

240.00

FS

WORK STRESS TULT STRESS

NOT
NOT
NOT
NOT
NOT
NOT

1.444
11.332
15.980
25.560
51.538

338.012

% % % ek k%
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

340.139

*hkkkkkk
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

THE LOWEST FACTOR OF SAFETY WAS

X = 190.00 , Y = 245.00 :

Fs FS
RADTUS GEOGRIDS AT GEOGRIDS
WORK STRESS ULT STRE
175.00 1.653 1.761
172.50 1.511 1.678
170.00 10.162 10.348
174.38 1.617 1.746
173.75 1.581 1.729
173.13 1.546 1.705
171.88 1.478 1.654
171.25 1.447 1.633
170.63 1.421 1.618
167.50 13.932 14.1897
165.00 21.278 21.678
162.50 39.243 39.898
16G6.00 219.690 221.104
157.50 d % & K g % kkxkkkk
TOPLINE NOT COMPLETELY DEFINED
TCPLINE NOT COMPLETELY DEFINED
TOPLINE NOT COMPLETELY DEFINED
TOPLINE NOT COMPLETELY DEFINED
TOPLINE NOT COMPLETELY DEFINED
TOPLINE NOT COMPLETELY DEFINED

FOR
FOR
FOR
FOR
FOR
FCR

AT
S5

FOR
FOR
FOR
FOR
FOR
FOR

1.421 AT R = 165.63.
DRIVING DELTA FS
MOMENT: DUE TO
GECGRIDS KIP-FT/FT GEOGRIDS
1.593 14694.3 -.051
1.451 12385.0 .077
8.614 10055.5 .083
1.557 14119.7 .054
1.521 13543.2 .065
1.485 12964.9 .074
1.417 11803.3 .081
1.384 11219.9 .085
1.354 10636.6 .090
11.210 7826.7 .122
15.813 5777.6 167
25.319 3918.8 .242
51.127 2267.4 411
336.950 861.5 1.062
%k ko kokok 15.3 19.590
R = 147.50.
R = 145.00.
R = 142,50,
R = 140.00.
R = 137.50.
R = 135.00.
1.444 AT R = 165.63.
DRIVING DELTA FS
WITHOUT MOMENT : DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS
1.584 14047.8 .070
1.426 116192.9 .085
10.058 9212.7 .104
1.544 13442.8 .073
1.505 12836.0 .077
1.466 12227.5 .080
1.387 11014.6 .090
1.349 16411.4 .098
1.313 9810.4 .107
13.786 6934.9 .1486
21.074 4854 .4 .205
38.916 2986.9 327
218.984 1360.1 .7086
%ok ook ok ek 200.0 3.147
R = 155.00.
R = 152.50.
R = 150.00.
R = 147.50.
R = 145.00.
R = 142.50.

# SLICES

e ——— ————

# SLICES

——————— —— b



TOPLINE NOT COMPLETELY DEFINED FOR R =

THE LOWEST FACTOR OF SAFETY WAS

X =

190.00 , Y

FS

250.00

FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS

178.75
178.13
176.88
176.25
175.63
172.50
170.00
167.50
165.00
162.50
TOPLINE
TOPLINE
TOPLINE
TOPLINE
DPLINE
JPLINE
TCOPLINE

NOT
NOT
NOT
NOT
NOT
NOT
NOT

13.240
19.681
34.430

101.106
kkkkkkk

COMPLETELY
COMPLETELY
COMPLETELY
COMFLETELY
COMPLETELY
COMFLETELY
COMPLETELY

102.250

hhkkrkkk
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

THE LOWEST FACTOR OF SAFETY WAS

X =

195.00

. 4

FS

245.00

FS

FOR
FCR
FCR
FOR
FCR
FCR
FCOR

RADIUS GECGRIDS AT GEOGRIDS AT WITHOUT
WORK STRESS ULT STRESS

P ]

174.38

173.75
173.13
171.88
171.25
170.63
167.50
165.00
162.50
160.00
157.50
155.00

Rkhkikkdd

44.871

201.887
dekdkdkhhk

TOPLINE NOT CCMPLETELY DEFINED FOR R
TOPLINE NOT COMPLETELY DEFINED FOR R
TOPLINE NOT COMPLETELY DEFINED FOR R

140.00.
1.421 AT R = 170.63.
FS DRIVING DELTA FS
MOMENT : DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS
i.601 14785.9 .058
1.444 12321.2 .082
9.715 9845.5 .092
1.562 14172.8 .070
l1.522 13557.6 .074
1.483 12940.4 .078
1.405 11700.1 .087
1.368 11075.4 .092
1.332 10460.9 .098
13.101 7498.1 139
19.490 5353.6 191
34.135 3423.7 .294
100.535 1735.0 .571
Tkdkkkkk 399.9 1.624
R = 160.00.
R = 157.50.
R = 155.00.
R = 152.50.
R = 150.00.
R = 147.50.
R = 145.00.
1.430 AT R = 175.63.
FS DRIVING DELTA FS
MOMENT: DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS
1.615 15402.6 040
1.471 13060.4 072
8.394 10688.2 080
1.578 14820.0 047
1.542 14235.4 055
1.506 13648.9 059
1.437 12470.1 .079
1.405 11877.9 083
1.375 11283.9 087
10.796 8§391.1 105
14.951 6277.4 158
23.182 4357.4 224
43.780 2647.2 363
199.472 1175.5 804
kkkkhkk 121.8 3.813
= 152.50.
= 150.00.
= 147 .50.

# SLICES

# SLICES



TOPLINE NOT COMPLETELY DEFINED FOR R = 145.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 142.5¢0.
TOPLINE NOT COMPLETELY DEFINED FOR R = 140.00.
THE LOWEST FACTOR OF SAFETY WAS 1.462 AT R = 170.63.
X = 185.00 , ¥ 245.00 :
Fs Fs FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
175.00 1.654 1.809 1.574 12446.1 080 106
172.50 1.514 1.708 1.396 10002.7 118 96
170.00 12.948 13.202 12.813 7600.2 135 66
174.38 1.616 1.780 1.530 11832.0 086 103
173.75 1.581 1.754 1.486 11220.0 .095 103
173.13 1.548 1.730 1.441 10610.3 .106 9%
171.88 1.476 1.689 1.349 9397.4 .127 93
171.25 1.439 1.673 1.303 8794.2 .136 91
2 FATLURE SURFACES FOR R= 170.63 (IDENTIFIED LEFT TO RIGHT)
170.63 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)
170.63 11.898 l12.128 11.772 8193.3 .126 67
167.50 19.538 19.9210 19.350 5355.3 -188 58
165.00 35.373 35.970 35.074 3326.8 .298 52
162.50 18%.153 190.411 188.524 1552.1 .628 42
160. 00 kkdekdokk dekdkk ok K Thkkdkdkk 292.9 2.183 26
TOPLINE NOT COMPLETELY DEFINED FOR R = 157.50.
TCPLINE NOT COMPLETELY DEFINED FOR R = 155.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 152.50.
TOPLINE NOT COMPLETELY DEFINED FOR R = 150.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 147.50.
TOPLINE NOT COMPLETELY DEFINED FOR R = 145.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 142.50.
TOPLINE NOT COMPLETELY DEFINED FOR R = 140.00.
THE LOWEST FACTOR OF SAFETY WAS 1.439 AT R = 171.25.
X = 121.25 , Y 245.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHQUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
175.00 1.652 1.744 1.590 14410.9 .062 106
172.50 1.518 1.680 1.436 12002.2 .082 28
170.00 9.660 9.838 9.567 9594.6 .093 69
174.38 1.622 1.727 1.551 13811.5 .071 105
173.75 1.587 1.713 1.512 13210.3 .074 103
173.13 1.552 1.700 1.474 12607.1 .078 101
171.88 1.485 1.655 1.399 11396.9 .087 93
171.25 1.454 1.633 1.362 10793.7 -092 91
170.63 1.427 1.617 1.328 10192.7 . 099 87
167.50 13.014 13.256 12.876 7310.8 .138 65
165.00 19.305 19.672 19.115 5220.4 .190 57
162.50 33.708 34.294 33.415 3337.7 .293 50
160.00 119.018 120.160 118.449 1686.1 .570 43
157.50 dedkdkkokkx ¥k ok ok ke ek %k ko k ok k 393.4 2.000 27



TOPLINE
TOPLINE
TOPLINE
TOPLINE

JPLINE
TOPLINE
TOPLINE

NOT
NOT
NOT
NOT
NOT
NOT
NOT

COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

THE LOWEST FACTOR OF SAFETY WAS

FOR
FOR
FOR
FOR
FOR
FOR
FOR

X = 188.75 , Y = 245.00 :
Fs FS -
RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS
175.00 1.651 1.781
172.50 1.506 1.679
170.00 106.730 10.926
174.38 1.614 1.762
173.75 1.578 1.733
173.13 1.541 1.705
171.88 1.473 1.656
171.25 1.444 1.637
170.63 1.420 1.625
167.50 15.001 15.292
165.00 23.687 24.125
162.50 46.667 47.410
160.00 315.1%5 316.856
157.50 Fdedkdedkd kkdkkdknk
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR

THE LOWEST FACTOR OF SAFETY WAS

X = 187.50 , Y = 245.00 :

FS FS
RADIUS GEOGRIDS AT GEOGRIDS
WORK STRESS ULT STRE
175.00 1.650 1.796
172.50 1.504 1.683
170.00 11.370 11.583
174.38 1.613 1.766
173.75 1.575 1.736
173.13 1.53% 1.709
171.88 1.474 1.663
171.25 1.445 1.647
170.63 1.417 1.635
167.50 16.257 16.572
165.00 26.677 27.160
162.50 76.051 76.912

AT
585

R = 155.00.
R = 152.50,
R = i50.00.
R = 147.50.
R = 145.00.
R = 142.50,
R = 140.00.
1.427 AT R = 170.63.

F3 DRIVING DELTA FS
WITHOUT MOMENT : DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS

1.57% 13668.3 072
1.417 11228.8 . 089
10.615 8822.2 .116
1.539 13057.7 .075
1.499 12446.1 079
1.458 11836.3 -083
1.377 10623.5 .096
1.337 10020.3 -107
1.299 9419.4 .121
14.847 6551.2 -154
23.466 4481.7 222
46.296 2631.4 .371
314.336 1048.4 .839
Fhkkkkk 56.0 8.429
R = 155.00.
R = 152.50.
R = 150.00.
R = 147.50.
R = 145.00.
R = 142.50.
R = 140.00.
1.420 AT R = 170.63.

FS DRIVING DELTA FS
WITHOUT MOMENT : DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS

1.576 13272.3 074
i1.409 - 10828.9 .095
11.248 8423.3 -122
1.535 12658.1 .078
1.494 12046.2 -082
1.452 11436.4 -088
1.367 10223.5 .107
1.325 9620.4 .120
1.285 9019.4 -132
16.093 6160.0 .164
26.435 4102.8 - 242
75.621 2271.5 .430

# SLICES

# SLICES



160.00
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

THE LOWEST FACTOR OF SAFETY WAS

X =

174.38
173.75
173.13
171.88
171.25
170.63
167.50
165.00
162.50
160.00
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

THE LOWEST FACTOR OF SAFETY WAS

NoT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

186.25

G

491.955
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
CCMPLETELY
COMPLETELY

r Y

FS
EOGRIDS AT

494.261

DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

245.00

FSs

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

GEOGRIDS AT

WORK STRESS

ULT STRESS

NOT
NOT
NOT
NOT
NoOT
NoOT
NOT
NOT

12.103
1.613
" 1.576
1.541
1.477
1.443
7.174
17.747
30.462
139.857
794.209
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

18.089
30.897
140.882
797.346
.DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

- -

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

X = 187.50 , ¥ = 246.25 :

FS FS
RADIUS GEOGRIDS AT GEOGRIDS AT

WORK STRESS ULT STRESS

176.25 1.653 1.795
173.75 1.506 1.683
171.25 11.245 11.452
175.63 1.615 1.767
175.00 1.578 1.738
174.38 1.541 1.709
173.13 1.473 1.661
172.50 1.445 1.644
171.88 1.419 1.632
168.75 15.990 16.299

490.804 764.0 1.151
R = 157.50.
R = 155, 00.
R = 152.50.
R = 150.00.
R = 147.50.
R = 145.00.
R = 142.50.
R = 140.00.
1.417 AT R = 170.63.

FS DRIVING DELTA FS
WITHOUT MOMENT : DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS

1.574 12863.6 076
1.402 10420.2 -106
11.975 8015.9 .128
1.5632 12249.4 .081
1.489 11637.5 .087
1l.446 11027.7 .095
1.358 9814.8 .120
1.314 9211.7 129
7.054 8610.7 120
17.572 5761.3 .175
30.195 3717.6 267
139.346 1207.8 .512
792.642 510.4 1.566
R = 157.50.
R = 155.00.
R = 152.50.
R = 150.00.
R = 147.50.
kR = 145.00.
R = 142.50.
R = 140.00.
1.443 AT R = 171.25.

FS DRIVING DELTA FS
WITHOUT MOMENT: DUE TO
GECGRIDS KIP-FT/FT GEOGRIDS

1.579 13465.1 .073
1.413 11004.7 .083
11.124 8581.5 .120
1.538 12847.1 .077
1.497 12230.7 .081
1.455 11616.6 .086
1.371 i0394.9 .103
1.329 9787.4 .116
1.289 9182.0 .130
15.828 6301.0 161
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166.25

163.75

161.25
TOPLINE
JPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

25.982
60.251
438.535

26.453
61.079
440.653

CCMPLETELY
CCMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

FOR
FOR
FOR
FOR
FOR
FOR
FCR
FOR

THE LOWEST FACTOR OF SAFETY WAS

25.746 4227.3
59.838 2380.2
437 .477 838.3
R = 158.75.
R = 156.25.
R = 153.75.
R = 151.25.
R = 148.75.
R = 146.25.
R = 143.75.
R = 141.25.
1.419 AT R = 171.88.
FS DRIVING
WITHOUT MOMENT':

.237
.413
1.058

DELTA FS
DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

— o o e

X = 187.50 , ¥ = 243.75
FS FS
RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS
173.75 1.647 1.794
171.25 1.504 1.685
168.75 11.500 11.719
173.13 1.610 l1.764
172.50 1.573 1.736
171.88 1.538 1.709
170.63 1.474 1.665
170.00 1.445 1.649
169.38 1.415 1.638
166.25 16.536 16.858
163.75 27.418 27.914
161.25 93.336 94,233
158.75 555.822 558.115
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR

THE LOWEST FACTOR OF SAFETY WAS

.X _

187.50 , ¥ = 242.50
FS Fs
RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS
172.50 1.644 1.793
170.00 1.505 1.687
167.50 11.636 11.860
171.88 1.607 1.763
171.25 1.571 1.735
170.63 1.536 1.708
169.38 1.475 1.668
168.75 1.444 1.652

1.573 13678.9
1.406 10653.1
11.377 8265.1
1.532 12469.1
1.490 1li861.6
1.448 11256.2
1.363 10052.2
1.321 9453.4
1.281 8856.8
16.370 6019.0
27.171 3878.1.
92.888 2162.8
554.677 692.9
R = 156.25.
R = 153.75.
R = 151.25.
R = 148.75.
R = 146.25.
R = 143.75.
R = 141.25.
R = 138.75.
1.415 AT R = 169.38.
FS DRIVING
WITHOUT MOMENT:
GEOGRIDS XIP-FT/FT
1.569 12885.5
1.402 10477.3
11.512 8107.0
1.528 12280.2
1.487 11677.0
1.445 11076.1
1.359 9880.7
1.317 9286.4

DELTA FS
DUE TO
GEOGRIDS

54
47
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168.13
165.00
162.50
160.00
157.50
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

1.484
16.831
28.211

112.335

630.577
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

1.712
17.159
28.719

113,272

633.099
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

THE LOWEST FACTOR OF SAFETY WAS

X=1

88.75 , Y = 243.75 :
FS FS
RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS
173.75 1.648 1.784
171.25 1.504 1.678
168.75 10.842 11.042
173.13 1.611 1.761
172.50 1.575 1.732
171.88 1.538 1.704
170.63 1.472 1.656
170.00 1.444 1.639
169.38 1.420 1.627
166.25 15.232 15.530
163.75 24.264 24.712
161.25 48.707 49,476
158.75 347.044 348.852
156.25 *kkkkhE kdkkkkkk
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FCR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR
TOPLINE NOT COMPLETELY DEFINED FOR

THE LOWEST FACTOR OF SAFETY WAS

X =

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT

186.25 ,

Y =

FS

243.75 :

FS

WORK STRESS ULT STRESS

173.75 1.648 1.800
171.25 1.509 1.697
168.75 12.257 12.495
173.13 1.611 1.771
172.50 1.575 1.743
171.88 1.541 1.719

1.350 8694.2 .134
16.662 5878.0 .169
27.957 3853.5 .254

111.867 2054.2 .468
629.318 625.1 1.259

R = 155.00.

R = 152.50.

R = 150.00.

R = 147.50.

R = 145.00.

R = 142.50,

R = 140.00.

R = 137.50.

1.444 AT R = 168.75.

FS DRIVING DELTA FS
WITHOUT MOMENT: DUE TO
GEQOGRIDS KIP-FT/FT GEOGRIDS

1.575 13477.5 072

1.414 11053.0 .091
10.724 8664.1 117

1.535 12869.1 076

1.495 12261.5 080

1.454 11656.2 084

1.373 10452.1 099

1.333 9853.3 111

1.295 9256.7 125
15.076 6410.2 -156
24,037 4357.0 226
48.323 2522.4 384

346.141 967.1 .903
Thkkkdk 31.3 9.977
R = 153.75.
R = 151.25.
R = 148.75.
R = 146.25.
R = 143.75.
R = 141.25.
R = 138.75.
1.420 AT R = 169.38,
FS DRIVING DELTA FS
MOMENT: DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS

1.571 12670.2 .077

1.399 10244.4 -111
12.127 7857.7 .130

1.529 12060.5 .082

1.486 11452.9 .088

1.443 10847.5 . 099

86
60
53
46
33
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170.63
170.00
169.38
166.25
163.75
161.25
158.75
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE
TOPLINE

NOT
NOT
NOT
NHOT
NOT
NOT
NOT
NOT

1.477
1.441
7.512
18.091
31.437
151.922
874.383
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY
COMPLETELY

1.678
1.662
7.729
18.439
31.986
152.999
877.911
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED
DEFINED

THE LOWEST FACTOR OF SAFETY WAS

FOR
FCOR
FOR
FOR
FOR
FOR
FOR
FOR

vl v s Jes B R e s

=

1.354
1.310
7.380
17.912
31.163
151.384
872.621
= 156.25.
= 153.75.
= 151.25.
= 148.75.
= 146.25.
= 143.75.
= 141.25.
= 138.75.
441 AT R =

SUMMARY OF RESULTS FOR CRITICAL CIRCILE:

X =
Y =

MINIMUM FS

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) =

187.50.
243.75.
RADIUS OF CRITICAIL CIRCLE =

FS (UNREINFORCED) =
TOTAL DRIVING MOMENT
CRITICAL CIRCLE EXTENDS TO ELEVATION
ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE

96.
100.
104.
108.
1iz.
116.
118.

00
00
00
00
00
00
GO

(PULL
(PULL
(PULL
(PULL
(PULL
(PULL
(PULL

CALCULATIONS HAVE BEEN

1.281.
= 8856

.84

169.38.

KIP-FT/FT

74.38.

9643.4
S044.7
8448.1
5620.3
3593.2
1800.5

450.2

176.00.

1.415 (TENSAR GEOGRIDS AT WORKING STRESS).

1.638.

ouT
ouTr
ouT
ouT
ouT
ouT
ouT

STRESS
STRESS
STRESS
STRESS
STRESS
STRESS
STRESS

I V| S I 1

COMPLETED.

1.00
1.00
1.00
1.00
1.00

.50

.50

KIPS/FT
KIPS/FT
KIPS/FT
KIPS/FT
KIPS/FT
KIPS/FT
KIPS/FT

-122
-131
.122
.178
.274
-538
1.762

93
S0
87
60
52
45
30

/3
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Ueritcal height (feet)

300

230

200

150

100

‘TENSLOPE' Geometry Plot

Horizontal distance ({feet)

4 Title: US Steel CAMU Soil  Gamma  CBAR Phi € ¢ 190.50 218.00 )
Proioct: 1 0.126  0.000  30.0 R=144.62 FS= 1,39
roj : 2 0.125  0.000 27.0
Case: F12¢2:1 Slope 3 0,125  200.0  27.0
Date: 10,1100 4 0,126 0.000 131
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Ueritcal height {feet)

300

230

200

150

100

‘TENSLOPE!

Geametry Plot

160.00 >

Horizontal distance {({feat)

i Title: US Steel CAMU Soil Gamma CBAR Phi € ¢ 24500
Project: 1 0.125 0.000 30.0 R=€5.00 FS= 1.49
y _ 2 0.125 0,000 27.0
Cacge: FL2d Failure at GCL 3 0,125 200.0 27.0
Date: 10-11 .00 4 0.125 0.000 13.1
2 "
a‘””""'&# e
1 i 1
i [ I | i I I
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TENSLO1 PROGRAM ~ VERSION 2.1 (AUG. 9, 1989):
SLOPE STABILITY BY THE MODIFIED BISHOP METHOD.
TENSAR GEOGRID REINFORCEMENT CAN BE INCLUDED.
PROGRAM BY THE TENSAR CORPORATION, APRIL 1986.

DATE 10-11-2000

TIME 15:40

US Steel CAMUSSF12d Failure at GCL$10/11/00
*%% UNITS - FEET AND KIPS

NO SEISMIC FORCES

SOIL. INFORMATION:

NO. GAMMA CBAR TAN(PHIBAR) RU MU
1 .125 .000 .577 .00 .66
2 .125 .000 .510 .00 .66
3 .125 200.000 .510 .00 .66
4 .125 . 000 .233 .00 .66

LINE ARRAY:

NO. X-LEFT ¥-LEFT X-RIGHT Y-RIGHT SLOPE SOIL TOPLINE
1 100.00 75.00 200.00 75.00 .0000 1 *
2 200.00 75.00 240.00 95.00 .5000 3 *
3 240.00 95.00 241.00 95.50 .5000 4 *
4 241.00 95.50 290.00 120.00 .5000 3 *
5 290.00 120.00 292.00 120.00 .0000 3 *
6 292.00 120.00 310.00 120.00 .0000 2 *
7 310.00 120.00 359.00 95.50 -.5000 2 *
8 243.00 95.50 360.00 95.00 -.0043 4 *
9 360.00 95.00 400.00 75.00 -.5000 1 *

10 400.00 75.00 440.00 75.00 .0000 1 *

11 200.00 75.00 202.00 75.00 .0000 1

i2 202.00 75.00 242.00 95.00 .5000 1

i3 240.00 95.00 242.00 95.00 -0000 3

14 240.00 95.00 360.00 95.00 .0000 1

i5 241.00 95.50 243.00 95.50 .0000 4

16 243,00 95.50 359.00 95.50 .0000 4

17 243.00 95.50 292.00 120.00 -5000 2

NO STONE COLUMNS.

TENSAR GEOGRID PLACEMENT:
LAYER ELEVATION X-LEFT X-RIGHT %COVERAGE

1l 96.00 242.10 302.00 100.
2 100.00 250.10 300.00 100.
3 104.00 258.10 308.00 100.
4 108.00 266.10 301.00 100.
5 112.00 274.10 309.00 100.
6 116.00 282.10 302.00 100.
7 118.00 286.10 306.00 10¢0.



TENSAR GEOGRID STRENGTH DATA:
TAYER ULT STREN WRKG STREN FS-PULL OUT

KIPS/FT KIPS/FT
1 3.00 1.00 1.5
2 3.00 1.00 1.5
3 3.00 1.00 1.5
4 3.00 1.00 1.5
5 3.00 1.00 1.5
6 1.50 .50 1.5
7 1.50 .50 1.5

NG DERATING OF GEOGRID FORCES

APPROXIMATELY 100. SLICES WILL BE USED AT RMAX.

THE MINIMUM TANGENT ELEVATION FOR ANY FAILURE CIRCLE IS 85.00
THE MAXTMUM TANGENT ELEVATION FOR ANY FATLURE CIRCLE IS 105.00
THERE ARE 1C INCREMENTS BETWEEN TANGENT LEVELS
AUTOMATIC SEARCH FOR CRITICAL CIRCLE:
INITIAL X = 190.00, INITIAL Y = 210.00.
DELX = 20.00, DELY = 20.00.
X = 190.060 , ¥ = 210.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
TOPLINE NOT COMPLETELY DEFINED FOR R = 115.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 114.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 113.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 112.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 111.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 110.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 109.00.
TOPLINE NOT COMPLETELY DEFINED ¥FOR R = 168.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 107.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 106.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 105.00.
THE LOWEST FACTOR OF SAFETY WAS**#%*x%%%% AT R = . 00.
X = 210.00 , Y = 210.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT: DUE TO
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
TOPLINE NOT COMPLETELY DEFINED FOR R = 115.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 114.00.
SPLINE NOT COMPLETELY DEFINED FOR R = 113.00.
TOFPLINE NOT COMPLETELY DEFINED FOR R = 112.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 111.00.
TOPLINE NOT COMPLETELY DEFINED FOR R == 110.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 109.00.

# SLICES

# SLICES

<!



TOPLINE NOT COMPLETELY DEFINED FOR R =  108.00.
TOPLINE NOT COMPLETELY DEFINED FOR R =  107.00.
TOPLINE NOT COMPLETELY DEFINED FOR R =  106.00.
TOPLINE NOT COMPLETELY DEFINED FOR R =  105.00.
THE LOWEST FACTOR OF SAFETY WAS#k%*%*%%%* AT R = .00,
X = 230.00 , Y 210.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
115.00 32.341 33.003 31.983 1928.8 .358 103
114.00 41.161 41.842 40.801 1587.7 .359 96
D(FS) /DR IS NEGATIVE AT RMAX.
113.00 54.853 55.716 54.408 1268.4 .446 88
112.00 77.745 78.883 77.169 972.1 .576 80
111.00  120.703 121.973 120.069 700.3 .634 72
110.00  219.394 221.328 218.428 455.3 .966 64
109.00  717.164 719.883 715.806 240.7 1.357 52
108.00 kkkkkkk KRk REEE kkdkkkkk 64 .4 3.350 36
TOPLINE NOT COMPLETELY DEFINED FOR R =  107.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 106.00.
TOPLINE NOT COMPLETELY DEFINED FOR R =  105.00.
THE LOWEST FACTOR OF SAFETY WAS 32.341 AT R = 115.00.
X = 250.00 , ¥ = 210.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
115.00 1.748 1.972 1.635 3322.5 .113 105
114.00 15.533 15.684 15.442 3022.5 090 98
D(FS) /DR IS NEGATIVE AT RMAX.
113.00 17.308 17.508 17.143 2730.5 .165 95
112.00 19.430 19.757 19.247 2446.7 .183 92
111.00 22.102 22.511 21.897 2171.5 .204 87
110.00 25.481 25.828 25.308 1904.9 .173 83
109.00 30.011 30.408 29.812 1647.5 .198 80
108.00 36.188 36.652 35.957 1399.6 .231 75
107.00 44,835 45.386 44.527 1166.2 .307 70
106.00 57.205 57.672 56.884 950.1 .321 64
105.00 76.055 76.722 75.636 751.9 .419 58
THE LOWEST FACTOR OF SAFETY WAS 1.748 AT R =  115.00.
X = 270.00 , ¥ = 210.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES

WORK STRESS ULT STRESS

—— i — i Sl S b

GEOGRIDS KIP-FT/FT GEOGRIDS

115.00 (IDENTIFIED LEFT TO RIGHT)
14.395 2829.8 .040

-- 2 FATLURE SURFACES FOR R=
115.00 14.435 14.516

———— ——— ———— —— e ————— —— ———



115.00 50.937 50.937 50.937 18.1 . 000 23

114.00 15.686 15.686 15.683 2642.4 .003 99
D(FS) /DR IS NEGATIVE AT RMAX,
113.00 16.695 16.787 16.649 2459.2 .046 96
112.00 17.861 17.990 17.763 2280.4 .098 93
111.00 12.161 19.371 19.056 2106.0 .105 89
110.00 20.625 20.738 20.568 1936.1 . 057 87
109.00 22.413 22.536 22.352 1770.8 - .061 84
108.00 24.545 24.679 24.478 1610.3 .067 80
107.00 27.116 27.263 27.043 1454.6 .073 77
106.00 30.257 30.293 30.176 1303.8 . .081 75
105.00 34.208 34.390 34.065 1158.1 .143 71
THE LOWEST FACTOR OF SAFETY WAS 14.435 AT R = 115.00.
X = 250.00 , Y = 230.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
135.00 1.943 2.166 1.830 3854.6 .113 105
134.00 15.990 16.141 15.914 3530.1 .076 99
D(FS) /DR IS NEGATIVE AT RMAX.
133.00 17.580 17.746 17.497 3214.2 .083 96
132.00 19.525 19,707 19.416 2907.2 .109 92
131.00 21.972 22.234 21.774 2609.2 .198 88
130.00 24.886 25.166 24.718 2320.7 .168 84
129.00 28.658 29.037 28.468 2041.8 .189 80
128.00 33.574 34.007 33.357 1773.1 .217 76
127.00 40.167 40.671 39.916 1515.0. .251 72
126.00 49.237 49.635 49.038 1267.9 .199 67
125.00 62.583 63.068 62.315 1032.8 .268 63
THE LOWEST FACTOR OF SAFETY WAS 1.943 AT R = 135.00.
X = 250.00 , Y = 190.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
95.00 1.643 1.957 1.447 2687.4 .196 105
94.00 15.587 15.896 15.432 2415.4 .155 99
D(FS) /DR IS NEGATIVE AT RMAX.
93.00 17.591 17.937 17.418 2150.9 .173 96
92.00 20.157 20.546 19.963 1893.9 .194 90
91.00 23.483 23.925 23.260 1648.6 .223 85
90.00 27.830 28.212 27.615 1416.7 .216 80
89.00 33.829 34.280 33.538 1198.6 .291 75
88.00 42.255 42.839 41.902 994.6 .354 70
87.00 54.711 55.491 54,279 805.0 .432 65
86.00 74.190 74.943 73.781 630.3 .409 59
85.00 107.838 108.870 107.297 471.2 .541 53
THE LOWEST FACTOR OF SAFETY WAS 1.643 AT R = 95.00.
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X = 250.00 , Y= 170.00
FS FS
RADIUS GEOGRIDS AT GEOGRIDS AT
WORK STRESS ULT STRESS
75.00 3.900 4.293
74.00 16.650 16.997
D(FS) /DR IS NEGATIVE AT RMAX.
73.00 19.200 19.600
72.00 22.525 23.010
71.00 27.018 27.612
70.00 33.241 33.816
69.00 42.492 43.203
68.00 57.008 57.917
67.00 81.951 83.161
66.00 130.972 132.248
65.00 318.928 320.971

THE LOWEST FACTOR OF SAFETY WAS

X = 270.00 , ¥ = 1%90.00

FS FS

RADIUS GEOGRIDS AT GECGRIDS AT
WORK STRESS ULT STRESS

- —— . — — — Y - —————— ————

FS DRIVING DELTA FS
WITHOUT MOMENT: DUE TO
GEOGRIDS KIP-FT/FT GEOGRIDS

3.695 1928.8 .205
16.447 1704.8 .203
18.955 1491.5 .244
22.246 1288.9 .279
26.694 1097.3 .323
32.935 916.7 .305
42.123 747 .4 .369
56.547 589.6 .461
81.348 443.8 .604

130.335 310.7 .637
317.909 iel.z2 1.020
3.900 AT R = 75.00.

FS DRIVING DELTA FS

WITHOUT MOMENT: DUE TO

GEOGRIDS KIP-FT/FT GEOGRIDS

-- 2 FAILURE SURFACES FOR R= 95.00
95.00 12.967 13.043 12.930 2493.0
95.00 51.304 51.304 51.304 13.5
94.00 14.111 14.192 14.069 2323.2

D(FS) /DR IS NEGATIVE AT RMAX.
93.00 15.031 15.174 14.945 2157.3
92.00 16.053 16.237 15.961 1995.3
91.00 17.248 17.445 17.149 1837.5
90.00 18.604 18.710 18.551 1683.7
89.00 20.278 20.394 20.220 1534.1
88.00 22.293 22.420 22.230 1388.8
87.00 24.839 24.999 24.686 1247.8
86.00 27.885 28.059 27.731 1111.3
85.00 31.752 32.042 31.579 979.4
THE LOWEST FACTOR OF SAFETY WAS  12.967 AT R = 95.00.
X = 230.00 , Y = 190.00
FS FS FS DRIVING
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT :
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT
95.00 47.574 48.569 47.077 1148.0
94.00 68.062 69.146 67.521 868.8
D(FS) /DR IS NEGATIVE AT RMAX.
93.00 151.524 153.052 150.761 609.6
92.00 419.308 421.286 418.320 372.5
91.00 kkdkkkikk kkkkkEd % % gk ok Rk 175.6
90.00 kxkkkkk*x kxkkhkkk*k khkhkkk® 37.3
TOPLINE NOT COMPLETELY DEFINED FOR R = 89.00.

.038
.000
.042

.086
.092
.099%
.053
.058
.063
.154
.154
173

DELTA FS
DUE TO
GEOGRIDS

# SLICES

93
88
83
78
73
67
62
54
48

# SLICES

(IDENTIFIED LEFT TO RIGHT)

103
22
99

96
93
89
86
83
79
77
74
70

!

# SLICES

86
74
59
34

24



TOPLINE NOT COMPLETELY DEFINED FOR R = 88.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 87.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 86.00.
TOPLINE NOT COMPLETELY DEFINED FOR R = 85.00.
THE LOWEST FACTOR OF SAFETY WAS 47.574 AT R = 95.00.
X = 255.00 , ¥ = 190.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
-- 2 FATLURE SURFACES FOR R= 95.00 (IDENTIFIED LEFT TO RIGHT)
95.00 12.691 12.894 12.590 2807.9 .101 105
95.00 13.862 13.862 13.862 26.3 . 000 25
94.00 14.030 14.176 13.930 2559.9 .100 99
D(FS) /DR IS NEGATIVE AT RMAX.
93.00 15.514 15.712 15.354 2318.2 .160 96
92.00 17.283 17.602 17.107 2083.1 .176 92
91.00 19.499 19.892 19.303 1854.6 .196 88
90.00 22,277 22.608 22.112 1632.9 .165 85
89.00 25.985 26.361 25.797 1418.3 .188 80
88.00 30.934 31.370 30.714 1213.9 .221 75
87.00 37.709 38.220 37.410 1022.5 .300 70
86.00 47.169 47.599 46,870 844.4 .300 65
§5.00 61.242 61.845 60.867 679.9 .375 60
HE LOWEST FACTOR OF SAFETY WAS 12.691 AT R = 95.00.
X = 245.00 , Y = 190.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP~FT/FT GEOGRIDS
95.00 1.571 1.995 1.352 2435.1 .219 104
94.00 18.595 18.946 18.417 2146.6 .178 97
D(FS) /DR IS NEGATIVE AT RMAX.
93.00 21.657 22.055 21.439 1872.2 .218 91
92.00 25.717 26.175 25.436 1612.0 .281 87
91.00 31.220 31.788 30.887 1366.4 .333 82
90.00 38.929 39.491 38.612 1135.6 .317 76
89.00 50.499 51.224 50.112 920.1 .387 70
88.00 68.893 69.831 68.404 720.4 .489 64
87.00  100.988 102.263 100.341 537.4 . 647 58
86.00 165.303 166.692 164.610 372.1 .693 52
85.00  331.307 333.561 330.181 226.4 1.126 43
THE LOWEST FACTOR OF SAFETY WAS 1.571 AT R = 95.00.
X = 240.00 , Y = 190.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES

WORK STRESS

ULT STRESS

D D T T O —

GEOGRIDS KIP-FT/FT GEOGRIDS

[ P ——



95,00 1.578 2.074 1.271 2083.4 .307 104
94.00 24.190 24.638 23.928 1794.1 .262 97
D(FS) /DR IS NEGATIVE AT RMAX.
93.00 29.427 29.983 29.121 1520.0 .306 91
92.00 36.903 37.595 36.538 1261.6 .365 85
91.00 48.151 49.015 47.704 1019.4 .446 80
90.00 66.219 67.110 65.766 794.0 .453 73
89.00 98.763 99.979 98.156 586.3 .607 65
88.00 167.397 169.170 166.511 397.6 .885 58
87.00  431.292 433.565 430.158 229.9 1.135 50
86.00 kkkhkkkk *kkkkkx kkkkhkk 87.0 1.974 39
85.00 F.0.S. VERY LARGE (SUMWSA LESS THAN .01)
THE LOWEST FACTOR OF SAFETY WAS 1.578 AT R = 95.00.
X = 245.00 , Y = 195.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
100.00 1.603 2.016 1.391 2628.7 .213 105
99.00 18.175 18.516 18.005 2326.6 .170 98
D(FS) /DR IS NEGATIVE AT RMAX.
98.00 21.036 21.421 20.841 2037.5 .194 92
97.00 24.792 25.232 24.550 1763.3 .241 87
96.00 29.851 30.366 29.537 1504.2 .313 83
95.00 36.778 37.273 36.477 1260.6 .301 78
94.00 46.925 47.577 46.561 1032.9 .364 71
93.00 62.522 63.372 62.070 821.6 .453 65
92.00 88.435 89.565 87.849 627.4 .586 59
91.00 136.421 137.612 135.817 451.5 .604 52
90.00 243.662 245.493 242.748 295.3 .914 45
THE LOWEST FACTOR OF SAFETY WAS 1.603 AT R = 100.00.
X = 245.00 , Y = 185.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
90.00 1.546 1.983 1.314 2239.8 .232 104
89.00 19.112 19.475 18.911 1966.6 .201 97
D(FS) /DR IS NEGATIVE AT RMAX.
88.00 22.414 22.829 22.160 1706.9 .255 91
87.00 26.812 27.319 26.514 1460.8 .298 87
86.00 32.903 33.538 32.553 1228.6 .350 81
85.00 41.637 42.267 41.300 1010.6 .336 75
84.00 55.135 55.933 54.719 807.3 .416 69
83.00 77.523 78.576 76.987 619.3 .536 63
82.00 119.020 120.121 118.470 447.4 .550 56
81.00 212.565 214.226 211.736 292.9 .829 49
80.00  625.851 628.893 624.332 157.9 1.519 42
THE LOWEST FACTOR OF SAFETY WAS 1.546 AT R = 90.00.
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X = 245.00 , Y = 180.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
85.00 1.538 1.991 1.276 2044.4 .262 105
84,00 19.747 20.127 19.512 1786.6 .234 98
D(FS) /DR IS NEGATIVE AT RMAX.
83.00 23.312 23.775 23.043 1541.5 .269 92
82.00 28.164 28.735 27.850 1309.5 .313 87
81.00 35.026 35.732 34.655 1090.8 .371 82
80.00 45.143 45.837 44,782 885.6 .361 76
79.00 61.367 62.261 60.912 694.5 .455 70
78.00 89.813 91.018 89.210 518.2 .602 63
77.00  147.528 148.822 146,882 357.5 . 646 56
76.00  360.301 362.436 359.236 213.9 1.065 49
75.00 kAhkkhRr%k wkkkhikk khkhkik a90.0 1.665 38
THE LOWEST FACTOR OF SAFETY WAS 1.538 AT R = 85.00.
X = 245.00 , Y = 175.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
80.00 1.534 2.016 1.238 1849.1 .296 104
79.00 20.503 20.931 20.257 1606.6 .246 98
,(FS)/DR IS NEGATIVE AT RMAX.
78.00 24.432 24.954 24.148 1376.2 283 93
77.00 29.880 30.515 29.548 1158.3 .332 86
76.00 37.783 38.558 37.384 952.9 .399 81
75.00 49.848 50.626 49.454 760.6 .394 75
74.00 70.154 71.173 69.645 581.8 .509 68
73.00 108.574 109.976 107.874 417.1 .700 62
72.00 253.953 255.569 253.146 267.6 .807 55
71.00 *hkEkxwkh kkkkkt%k%k kkkdkhk® 135.1 1.575 46
70.00 kR ik Rkkkhh® kkkkkktk 34.5 3.03¢ 28
THE LOWEST FACTOR OF SAFETY WAS 1.534 AT R = 80.00.
X = 245.00 , ¥ = 170.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO # SLICES
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
75.00 1.514 2.052 1.201 1653.8 .312 103
74.00 21.459 21.946 21.200 1426.6 .259 97
D(FS)/DR IS NEGATIVE AT RMAX.
73.00 25.867 26.446 25.565 1210.9 .301 92
72.00 32.126 32.824 31.768 1007.0 .357 86
71.00 41.497 42.362 41.062 815.1 435 80
70.00 56.471 57.354 56.031 635.6 .440 75
69.00 83.402 84.581 82.814 469.0 .588 67
68.00 206.178 207.902 205.318 316.0 .861 61
67.00 606.508 608.763 605.381 178.4 1.126 52



66.00 kkkkkkk kkkkkkk kkkkikik 69.2 2.383
65.00 kkkkkkk khkhkk® hkkhkkkk 3.3 19.430
THE LOWEST FACTOR OF SAFETY WAS 1.514 AT R = 75.00.
X = 245.00 , Y 165.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
70.00 1.499 2.102 1.166 1458.5 .332
69.00 22.704 23.240 22.428 1246.6 .277
D(FS) /DR IS NEGATIVE AT RMAX.
68.00 27.769 28.408 27.444 1045.6 .325
67.00 35.182 35.965 34.791 855.8 .391
66.00 46.759 47.735 46.272 677.3 .487
65.00 69.682 70.702 69.172 510.6 .509
64.00  183.796 185.236 183.077 356.3 .719
63.00 401.991 404.312 400.832 217.4 1.159
62 .00 kkkkkkk %* % ok & %k Kk % kkkkkkk 104.6 1.480
61_00 kkkkkkk & %k k ok kk k*kkkkhk 24 .7 4,933
TOPLINE NOT COMPLETELY DEFINED FOR R = 60.00.
THE LOWEST FACTOR OF SAFETY WAS 1.499 AT R = 70.00.
X = 245.00 , Y 160.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO
WORK STRESS ULT STRESS GEOGRIDS XIP-FT/FT GEOGRIDS
65.00 1.492 2.153 1.134 1263.2 .358
64.00 24.383 24.979 24.083 1066.6 .300
D(FS) /DR IS NEGATIVE AT RMAX.
63.00 30.399 31.115 30,042 880.3 358
62.00 39.572 40.453 39.132 704.5 440
61.00 80.200 81.334 79.633 539.5 566
60.00 163.922 165.169 163,299 385.9 622
59.00  287.448 289.336 286.506 250.4 .943
58.00  644.450 647.401 642.977 137.7 1.473
57.00 khkkkkkk %%k kkk kR kkkkkkk 851.5 2.212
56.00 khkkkkkk kkkkkk® *hkkhkkhx 1.4 000
TOPLINE NOT COMPLETELY DEFINED FOR R = 55.00.
THE LOWEST FACTOR OF SAFETY WAS 1.492 AT R = 65.00.
X = 245.00 , Y = 155.00
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
60.00 1.500 2.233 1.107 1067.9 393
59.00 26.760 27.426 26.427 886.6 332
D(FS) /DR IS NEGATIVE AT RMAX.
58.00 46.543 47.358 46.137 715.0 .407

38
14

# SLICES

91
85
79
74
65
57
45
27

# SLICES

90
84
79
71
62
51
37
11

# SLICES

—————————



57.00 90.613 91.647 90.097 553.3 .516
56.00  133.119 134.503 132.427 405.5 .691
55.00 216.833 218.230 216.136 276.1 .697
54.00  422.947 425,223 421.811 166.3 1.136
53.00 kxdkdkk khdkdkhik hkkkivitR 78.3 2.02¢
r2.00 EhkkrtikE khkhhkk® khkkkhhR 16.9 6.147

TOPLINE NOT COMPLETELY DEFINED FOR R = 51.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 50.00.

THE LOWEST FACTOR OF SAFETY WAS 1.500 AT R = 60.00.

X = 250.00 , Y 160.00 :
FS FS FS DRIVING DELTA FS
RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO
WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
65.00 8.146 8.595 7.893 1538.4 .253
64.00 17.739 18.172 17.502 1344.9 .237

D(FS)/DR IS NEGATIVE AT RMAX.

63.00 20.754 21.270 20.483 1160.9 .271
62.00 24.839 25.447 24.526 986.5 .314
61.00 30.598 31.328 30,227 821.7 371
60.00 39.053 39.771 38.693 666.7 360
59.00 52.621 53.526 52.168 521.8 452
58.00 76.491 77.691 75.892 387.1 599
57.00  213.533 215.267 212.667 263.3 .866
56.00 515.521 517.724 514.421 152.7 1.100
55.00 Fhkkkik® khkkkkk hkhhkkk 65.1 2.113%
THE LOWEST FACTOR OF SAFETY WAS 8.146 AT R = 65.00.
X = 240.00 , Y 160.00 :

FS FS FS DRIVING DELTA FS

RADIUS GEOGRIDS AT GEOGRIDS AT WITHOUT MOMENT : DUE TO

WORK STRESS ULT STRESS GEOGRIDS KIP-FT/FT GEOGRIDS
65.00 12.703 13.596 12.255 911.5 .448
64.00 81.224 82.125 80.775 714.1 .449

D(FS) /DR IS NEGATIVE AT RMAX.

63.00 116.825 118.011 116.232 532.8 .592
62.00  184.104 185.605 183.355 372.5 . 749
61.00  337.410 339.752 336.241 234.7 1.169
60.00  830.558 833.520 829.079 121.6 1.479
52.00 hkE%k%x%k% hhkkhddtd REkkiSk 37.8 4.672

TOPLINE NOT COMPLETELY DEFINED FOR R = 58.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 57.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 56.00.

TOPLINE NOT COMPLETELY DEFINED FOR R = 55.00.

THE LOWEST FACTOR OF SAFETY WAS .703 AT R = 65.00.

SUMMARY OF RESULTS FOR CRITICAL CIRCLE:

X
Y

245.00.
160.00.

84
75
67
56
45
26

# SLICES

92
g7
82
77
71
65
59
49
37

# SLICES

86
77
66
53
36
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RADIUS OF CRITICAL CIRCLE

MINIMUM FS

1.492 (TENSAR GEOGRIDS AT WORKING STRESS).

= 65.00.

FS (TENSAR GEOGRIDS AT ULTIMATE STRESS) =
FS (UNREINFORCED) =
TOTAL DRIVING MOMENT =

CRITICAIL CIRCLE EXTENDS TO ELEVATION
ELEVATION OF TENSAR GEOGRIDS INTERSECTED BY CRITICAL CIRCLE

96.00
100.00
104.00
108.00
112.00
116.00
118.00

(PULL
(PULL
(PULL
(PULL
(PULL
(PULL
(PULL

CALCULATIONS HAVE EBEEN

2.153.

1.134.
1263.21 KIP-FT/FT
95.00.

OUT STRESS = 1.00 KIPS/FT
OUT STRESS = 1.00 KIPS/FT
OUT STRESS = 1.00 KIPS/FT
OUT STRESS = 1.00 KIPS/FT
OUT STRESS = 1.00 KIPS/FT
OUT STRESS = .50 KIPS/FT
OUT STRESS = .50 KIPS/FT
COMPLETED.

)

)
)
)
)
)
)

30 Forel









MONTGOMERY WATSON

By {{WEULY\% DateiOl?—‘*f_l v Client f/{.%- Stee ‘ Sncot | ot F |
Chikd. By L DUSSE Description Rocdwon leaTixtr 16 Joi Mo AU Z. 33D
lo{zsfoo | C)HipOIO]

- Pepvlem! Determind the thickness of o\ ((suckce v lbose
Lo0Tee Sty oired Glooe. The gesTexdile an The
tep of w2 Pm Toods

; r :
P)—e?‘f_’fc 20

) hoemef;@. M. Uﬁ‘?ﬂ l_tbéé{c\f\mi with Gep jf‘ﬂ‘ﬁq”
?-ra,/\'t‘-;i.’}‘{ﬁ-f{b Em%fau_)od 455 \ f»/iujjﬂfééy

Z) Hol‘fz,) ?b_‘) C__ﬁ—\{gﬁ'b@‘mft‘} 2 R, 1~ E\}ga : 8 ,{7 C/féi‘;)

v peosyrtie Tic ém%}/;ferxn’”_:, Bi-Tzeh FAoblishis
Richwond | RBerida lutisia J

J

Conclosions”

) Roged 65 The Theee Techrigues P{_F‘tca{-ﬂ‘;td to Jetecvwine
nickness of caglecie MeZded | o minmum of
pReeXeRIy RS iachen is O Diced.  Ohecefore
o posed &cc;(::)v\ of 1Z inthes of combingd 1nse

ond Suttece Zouvrse ig ac.c,-é’p‘l‘sz?{.

2) The geotextile will need 7o &“ﬂs"rj The
Qo“\o\,\)iab re%uine_m-e‘m‘i‘?:

— e ST "-—-"/‘\53“%:}"\ = B2l =5

- Puncturr Keost'stunce, = 75 /bs

= Teor KewrsTore 2 = /5 /oy

~ Thielbness /"7/5%/5;7/




@ MONTGOMERY WATSON ‘
By v Zfzmudift\ Date ’lef-f /1) /: Ciisnt U 6 ‘5@6 Shaet _ & of //
Chikd. By BuSSE Description ?‘)daa quv‘--jl LeoTevh (2 JaiNo, \ZHZ 330

1o]zs]00 : olLolp |

o NO

LoNSy Sts 0‘: ‘—i«e

O\C,C.aV)"’J 3\lem3 [a \;ﬁ(:,
\l\
le in, | < ctece Coprse
N
loin Roee Course.
\\ mm— e —_—
g
Léeﬁe/m'fag
1< ; T
< in; CC)/Y\@\LT?’() k_//&\/
\\.

A Yot o Loacse Code rnp(‘sce/u.&uu A Joek at the g,72
ongy Sann LA YS PE»«/P.) Voo\c) L):'.f’\) o \,M,Pemc_a] Lacmulol
?*“U‘WTQ o Moetrner L1594 ) -

\3 F% &)C)'AS Jv_}gu{'aw—"ll \__\f",\?{-vuﬂ"aﬂj 'b/\p(‘ l;_‘ oA

<3
\V\c,\aas-t: in Sort Sr(wcj:r\ as L—;f)c).g,,,\_i'r.) b\.
Comparing The “Bilowtiag bg’.&t’ﬂ@

) pe =M, THho

b‘\ O = \__fi_b [ \)‘-".AM 7‘ E

R VIS ¥




‘{37 MONTGOMERY WATSON
B\;’_[/éb_//\ z :,-{’,-H-( Date [().} Zi/ﬁf) Client (/( (%‘ g’j__?_ L 7/
Chkd. By &+ BELSQE - ;

) " R 13
Description Oac) WXy (e TN T
tofzsfo®

Shast __ 3
£

af

/]

Joniin, 1ZHZ 330

Pe"

o
-
—-—
-—

he pl&%’:—lc_ Voot \':i/‘._{?‘_-)f_f,fa Zasaf

-C/LL,J T the u.nc)i?«dmc) <ol S‘f‘ro_wbﬁ« at The

Np, Vehde paseoge

T

~-

LT peiepnt of

— I Sﬂl.I
he = the ogg, ra.%at‘.f*{ T kenens g Ehogt
Ui AfovLem et
N, = the

tnge VeqoT? 'ﬁn@b’!f%ﬁ e IN
rﬂi»"nﬁq O':t

ol cemine

2) B 2dding weinfoemedd, Thele is [ mplovel load
dgteisgbion £, the < Su\o&rod-t Sue To los.d
Seending | wWhich s r@uﬂntf'fre‘& on The oxS'g
ok D\amm{rd é\-@oﬂ"f—}

e shasz
Lent
'L‘_I»V\\Lf) -
wihece !
. = aﬂéla,'-]%r rz,;m:or:.a) Lo in ~£_
M, =

vax:bil;, fs unf‘a-'.n‘%ﬂfy?_/) fasd

3) A tensione) mem e effect. Which g  Lunchim

of the toenaije moddlvs ound éionéat:m L Cne_

o4 V}‘U«Q,‘f-"c— ralq{aroeménﬁ" oond e dt{ormeb 5//’7ERC€_
of The é,ub%maa zo) (ie Soil ryt depta

L}) P—)‘«L Using T

=2 2 Pi r'.-C_,:»,j ‘g:r\{“,/)/‘ U,{C&S o
deﬁ_ﬂ'%/\ cAno T was d,gyg_/gfpe, lzee I‘O“"”f-’)
&) to be comsecvalive , The mzmiorers e Free”
hes been /a/}aﬂﬂc) e a2 fy’/ld{}m‘f'l o F

(-—2' O- L"D m
b)Y It was O-_’r::’;{/m{’_c) thet e g_"To\ﬁao\rc) [qua
e : - CoLmp ~ —— -
vehie 2L fg’ (K =75 %F

or1s

he ‘oem“-’-nb-c.g ,cac“‘:] press /72 b,\sﬁfj o

Ol010]

tﬁl\_i b@f{y\e}"dﬂpkcfﬁj ldz_éSUfLIbASEJ L2l
The P.Lad’fu l,'m;T" Lnoﬂ-ml‘/ﬁgfdg me)




@ MONTGOMERY WATSON

By \ji&mau&#& __ Date lzy/o ) Client L’L% STE{— Sheet L/ o | /
i By - BUSSE _ pesgrption_Praexead ooy (oepTextile TN L 242 330
t0]zs [0 ’ Olikolo]

_.,A;,___.é___;‘ SN ST C) FO*" g L,Oofse. éust aésume, /oa /aa¢9£f; Ao

Doy

&) ﬁﬁsum-:, that The consttucte) berm ang)_,wmp,@‘e,:
Clowy  provide a goad Subkywse With & CAF
(Lohi Fornva Besy ney Raﬁ"x’;))ﬁ zZ

_ e) wsine The \"\%\w\"r aide ot the c,,l/)aﬂ" u_)r'tL\
CBE= 2 « =oEm
-?ﬂ'obe,cj‘ over to o c:;h\ ‘nowx_) 5.)&_ c)r C,]/}ﬁ r‘}‘ 'tc)
- Lutre L_Zj

) fcom The irmie ‘(_EBEL/_h'J}/} of curveZ v R cuves
R= 0,40~

a) Log, (vito Ere —Foit'_o-,ums r:’éuo:b'm‘ 'Ca JeTRIMipd
k)’\ cknen i of aé%(taffi ayef'(?aofbgﬁr/h

175’\;; ,
(AYYW ) = 2 -

B, U»Sfr’a;’) The écdf{,gf:';’%_ 5{55!'%/}4 chort frem fj’gemé’{"(ﬁfﬁo

P&%L P

1N Yo o CBE =2

Z) Loads = Y ton C_ay%r‘%é—ej
3) Pusges = oo/j

A= 0 0Fr (i =T nches)

c. Chheck wie slbouvt colevlalTions (sine, The C){g,‘%
e 1 paved \_)A)s TJ}O,L)|{‘R (A Forest

efvice &S PlnisTs i Hoifr, Lhostipite w Berg
/ c

I\
(\

Tecmine f:u"cé_m;}b_ L ana T
Q{au\avzlw CBE= 2.

\

omeined Steasth C Lua =)

C. = BOxCRE
C= 20xz2 = (OO




Geogrid reinforced

No reinforcament

r = rut dapth

e 7= (.075 M
r=0.16m

n = 10,000 passages
n = 1000 passages
n = 100 passages

// n = 10 passages

tan a/tan o ¢, (kN/m?)

z 3
CBR

reinforced (left side} and nonreinforced (right side) unpaved roads {alter Giroud et al. [20}).

Figure 3.11 Design chart for geogrid-
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176 Chap. 2: Designing with Geol

= p — p:, Equation 2.3§!
can be plotted for varioud

By combining Equations 2.33, 2.35, and 2.37 using p*
results, in which # is the unknown aggregate thickness. It
rut-depth thicknesses and various moduli of fabrics,
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With these two sets of equations, the design method Is essentially complete, sipce
both £, (thickness without geotextile) and A (thickness with geotextile) can be
calculated. From these two values Ah = k, — % can be obtained, which Tepresents:
the savings in aggregate due to the presence of fabric. For convenience, however *
it can be read directly from Figure 2.35. This figure also considers the effects of
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Figure 2.35 Reducing aggregate thickness with g geotextile (after Giroud and Noiray [611).
Aggregate thickness k! without geotextile when tratffic is taken into account; possible
change in aggregate thickness (Ak) resulting from the use of a geotextile rather thagn relying
on subgrade soil cohesion. Chart related to an on-highway truck with standard-axle load.
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Table 5-3

Bearing Capacity Factors for Different Ruts and Traffic Conditions both with and
without Geotextile Separators

(after Steward, Williamson, and Mohney, 1877}

Ruts Traffic Bearing Capacity
{mm) {Passes of B0 kN axle Factor, N,
equivalents)
Without Geotextile: <50 >1000 28
>100 <100 . 3.3
L
With Geotextile: <50 ’ >1000 5.0
>100 <100 . 6.0
\
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Figure 5-6  U.S. Forest Service thickness design curve for tandem wheel
load (Steward et al., 1977).
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Table 5-1
Construction Survivability Ratings
(after AASHTOQ, 1990 and 1996)

Site Soil - CBR at <1 102 >3
Instaliation’' '
Equipment Ground Contact >350 - < 350 > 350 < 350 > 550 < 550

Pressure (kPa)

Cover Thickness®
(compacted, mmy)

100% NR® NR He H M M
150° NR NR @ H M L*
300 NR H M M ML
450 H M M M M L
NOTES:
1. Assume saturaied CBR unless construction scheduling can be controlied.
.| 2. Maximum aggregate size not fo exceed one-half the compacted cover thickness
3. Forlow-volume, unpaved roads (ADT < 200 vehicles).
“|4. The 100 mm minimum cover is limited to existing road bases and is not intended for use in new

construction.
Maximum aggregate size < 30 mm
6. NR=NOT RECOMMENDED; L = LOW; M = MODERATE; and H=HIGH

o

These tests could be performed during design or after the contract was let, similar to the
recommendations for riprap placement (Section 3.8-1, Item 6e). In the latter case, the
contractor 18 required to demonstrate that the proposed subgrade condition, equipment,
and aggregate placement will not damage the geotextile. If necessary, additional
subgrade preparation, increased lift thickness, and/or possibly different construction
equipment could be utilized. In rare cases, the contractor may even have to supply a
different geotextile.

The selected geotextile must also retain the underlying subgrade soils, allowing the
subgrade to drain freely, consolidate, and gain strength. Thus, the geotextile must be
checked, using the drainage and filtration requirements discussed in Chapter 2 and
summarized in Table 5-2.
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Table 5-2 o
Physical Property Requiremenis'
{after AASHTO, 1930 and 1996)

/////

Grab Strength’ Puncture Resistance’ Tear Strength’
ASTM.D 4632 ASTM D 4833 - ASTM D 4533
Survivability Level (N} (N}
<50% > 50% < 50% > 50% <50% > 50%
Geotextiie Geotextile Geotextiie | Geotextile | Geotextiie | Geotextie
Elongation® | Elongation™ | Elongation | Elongation | Elongation Elongation

by ASTM D 4632

4. AASHTO classification.

1. For the index properiies, the first value of each set is for geotextiies which fail at less than 50% elongation,
while the second value is for geotextiles which fail at greater than 50% elongafion. Elongation is determined

2. Values shown are minimum roll average values. Strength values are in the weakest principal direction.
3. The values of the geotextiie elongation do not relate to the allowable consolidation properties of the
subgrade soil. These must be determined by a separate investigation. '

High {Class 1) 1400 900 500 350 500 350 —
Moderate (Class 2) 1100 700 400 250 400 250
Low {Class 3) 800 500 300 180 300 180
Additional irement Test Method
Apparent Opening Size ASTM D 4751

1. < 50% soil passing 0.075 mm sieve, ADS < 0.6 mm

2. > 50%.50ll passing 0.075 mm sieve, ADS < 0.3 mm
Permeability ASTM D 4491

k of the geotexdile > k of the soil

{pemittivity x the nominal geotexdile thickness)
Ultraviolet Degradation ASTM D 4355

At 500 hours of exposure, 50% strength retained
Geotextile Acceptance ASTM D 4758
NOTES:

Geosynthetics in Roadways
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